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INTRODUCTION 


DISSERTATION ABSTRACTS is a monthly compilation of abstracts of doctoral disser- 
tations submitted to University Microfilms, Inc. by more than 100 cooperating institutions. 
Some institutions do not send all of their doctoral dissertations. Also, the various insti- 
tutions began using the doctoral dissertation program at different times. For instance, 
some who entered the program this year decided to publish their earlier dissertations; 
other schools have used the program for publishing only those dissertations that were 
ready at the time of entry or later. Only those dissertations which are released to Uni- 
versity Microfilms can be abstracted in DISSERTATION ABSTRACTS. Copies of the com- 
plete text may be purchased either on microfilm or as enlarged prints. The index for this 
volume will follow as a separate issue. 


INDEX TO AMERICAN DOCTORAL DISSERTATIONS is a complete listing of all doc- 
toral dissertations accepted by American and Canadian universities. It is compiled from 
commencement programs issued by the universities and the success of each issue depends 
on the cooperation of these universities. It includes a number of dissertations which are 
not included in DISSERTATION ABSTRACTS, as well as a number which will be carried in 
later issues. This is published on a school-year basis and is arranged by subject catego- 
ries and institutions. An author index is an integral part of each publication. For further 
information, please write directly to University Microfilms. 


COMPLETE DISSERTATIONS 


Positive 35 mm. microfilm copies of the complete dissertations to which the abstracts 
refer are available at 1; cents per page. The minimum charge is $2.75 per dissertation. 


University Microfilms also offers enlarged xerographic prints on book paper from its 
microfilm holdings, of all doctoral dissertations from graduate schools participating in 
the publication of dissertations on microfilm. 


The rate is 45 cents per page including binding, with a minimum charge of $3.00 for 
each dissertation. The size of the pages furnished is approximately 52 x 82 inches. 
Pages are bound in soft paper covers. This added service makes dissertations generally 
available in printed form at prices very close to current book prices. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous 
process and for this reason selected pages will be furnished as photographic enlarge- 
ments at 20 cents per page for the same page size. Only complete dissertations will be 
furnished as xerographic prints. 


Prices for microfilm and bound xerographic copies appear at the end of each abstract. 
Please order either xerographic or microfilm copies by order number. This is usually 
the Library of Congress number which appears directly under the abstract title. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to Volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.75 each issue. 


Vol. Issue Vol. Issue 


XII 1-6 incl. XV 1 
XIII 1 3 
6 9 
Index XVI 8 
XIV 1 XVII 3 
12 10 
11 
XIX 5-9 incl. 


A microfilm of Volumes 1-18 can also be 
supplied at the following prices: 


Volumes Price 


I-V (complete) $11.00 
VI-X (complete) 33.00 
XI-XIII (ea. vol.) 14.00 
XIV-XVII (ea. vol.) 22.00 
XVIII 11.00 
XIX 22.00 
XxX 22.00 


Xerographic reprints of the Index to Amer- 
ican Doctoral Dissertations, paper bound, 
can be supplied at $15.00 each volume. 


Vol. XVI (13) July 1955-June 1956 
XVII (13) July 1956-June 1957 
XVIII (7) July 1957-June 1958 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are: 
a. Dissertation Abstracts alone for 12 issues without annual index: $27.50 in 
the United States; $30.00 foreign; b. a combined subscription to Dissertation 
Abstracts with the 13th index number, paper bound as the other issues: 
$34.50 in the United States; $37.50 foreign; c. the Index to American Doc- 
toral Dissertations alone, bound in hard covers: $8.00 in the United States; 
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AGRICULTURE 


AGRICULTURE, GENERAL 


POTASSIUM ION FIXATION, EQUILIBRIUM, 
AND LATTICE CHANGES 
IN VERMICULITE. 


(L. C. Card No. Mic 61-993) 


Everett James Dennis, Ph.D. 
Kansas State University, 1961 


The objectives of this investigation were: 1) to deter- 
mine the amount of potassium needed to produce an effect 
on the “d” spacing of the 001 X-ray diffraction line of the 
crystal lattice of vermiculite clay; 2) to ascertain what 
percentage saturation with potassium is necessary before 
fixation, in the moist state takes place; 3) to establish the 
equilibrium status that exists between water soluble, ex- 
changeable and the fixed potassium under varying condi- 
tions; 4) to correlate the X-ray evidence with a chemical 
analysis in order to relate fixation to lattice changes; and 
5) to investigate the varying effects of different saturating 
cations on the rate of fixation. 

The study of fixation is concerned with the measure- 
ment of the expansion or contraction of the basal spacing 
along the c-axis of the crystal lattice of clay minerals. 
This measurement of the basal spacing, or distance be- 
tween the 001 planes of the lattice, can be accomplished 
from X-ray powder photographs taken of the mineral. 
Previous work on fixation has been done with complete 
saturation of clays with a particular cation; in this study, 
definite, limited applications of potassium were used in an 
attempt to determine what percentage saturation with po- 
tassium is necessary before fixation takes place in ver- 
miculite. 

The problem of correlating lattice changes to the de- 
gree of potassium saturation of the vermiculite colloid is 
essentially one of arriving at a method of chemical deter- 
mination of the component potassium parts that will ex- 
press the actual potassium equilibrium on the colloid at 
the time the X-ray photographs are taken. The potassium 
ions will be found distributed between the three phases: 
water-soluble, exchangeable, and fixed. Methods used in 
the chemical analysis of the potassium must not change the 
actual distribution of the potassium, if the X rays are to 
have any significance. It was determined that shaking at 
normal room temperature on a wrist-action type shaker 
for forty-eight hours, adding the potassium concentrate 
last in the sample preparation, and avoiding the use of 
alcohol washes, gave the results most nearly correlated to 
total digests and to the X-ray photographs obtained. 

In studying the relationship between the various levels 
of potassium applications to the clay and the crystal lat- 
tice it was found, with moist clay, that when sodium occu- 
pies the exchange positions the potassium ions are unable 
to bring about a removal of the last molecular water layer 
from between the plates. The presence of this monomo- 
lecular water layer is apparently the limiting factor in 





fixation in the moist state. When calcium saturates the 
mineral, the addition of the potassium results in the re- 
moval of the monomolecular water layer and permits 
much higher fixation rates. With the removal of this water 
layer, as occurs when calcium saturates the colloid, or 
when alcohol washes are used, a condition exists which 
permits the plates to be collapsed by the potassium ions. 

It is tentatively suggested that as the calcium ions are re- 
placed by the potassium ions, the calcium becomes hy- 
drated by the molecules of water between the plates, and 
as the calcium leaves the interplanar area it removes the 
water with it. Alcohol also apparently attracts the water 
from between the plates, or perhaps in permitting easier 
access of the potassium, permits enough potassium to get 
between the plates so that it can bring about the collapse of 
the plates. 

In summary, it appears that vermiculite clay can be 
made to demonstrate a high degree of fixation in the moist 
state, or a low amount, depending upon the set of conditions 
established beforehand. This study would tend to show 
that in order for the amount of fixation to exceed about 30 
me per 100 grams of clay, the monomolecular water layer 
must be removed from between the plates. This can be 
accomplished by using calcium as the saturating cation, 
rather than sodium, or by using the dehydrating effect of 
an alcohol wash on the system. 

Microfilm $2.75; Xerox $3.00. 48 pages. 


FUMIGATION EFFICIENCY AS 
AFFECTED BY EXPOSURE PERIODS, 
FORMULATIONS AND BY INSECT 
SPECIES AND STAGES. 


(L. C. Card No. Mic 61-994) 


Phillip Keith Harein, Ph.D. 
Kansas State University, 1961 


A fumigant formulation commonly called “80:20”, com- 
posed of a 4:1 ratio of carbon tetrachloride and carbon 
disulfide by volume, has been widely used for many years 
to control stored grain pests. Because of its importance 
and established usage, additional information concerning 
toxicity and sorption was required. 

This study was conducted to investigate (1) the relative 
toxicities of carbon tetrachloride, carbon disulfide and 
carbon tetrachloride:carbon disulfide formulations in 
ratios of 86:14; 84:16; 82:18; 80:20; 70:30; and 40:60 by 
volume, respectively; (2) sorption and toxicity of carbon 
tetrachloride :carbon disulfide formulations in wheat at 
various exposure periods and dosages; and (3) relative 
toxicities of various methyl- or ethyl-formate:carbon tet- 
rachloride formulations. 

Test insects were adult rice weevil, Sitophilus oryza (L.); 
saw -toothed grain beetle, Oryzaephilus surinamenses (L.); 
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confused flour beetle, Tribolium confusum (Duv.); and 
various immature rice weevil stages. Insects were reared 
in suitable food material within 1-quart Mason jars stored 
at 80 + 2° F. and 70 + 5 percent relative humidity. 

Fumigations were conducted in 1-gallon, 20-liter and 
59-liter fumatorias containing Hard Red Winter wheat at 
12.0 + 0.25 percent moisture, 80 + 2° F. and with less than 
one percent dockage. 

Statistical toxicity tests were calculated by the maxi- 
mum likelihood method for the IBM-650 Magnetic Drum 
Data Processing Machine. Information obtained included 
LCso, b values (slopes), upper and lower fiducial limits 
and mortality probits for dosages. Each test was repli- 
cated three times with duplicate insect samples per rep- 
licate. 

Carbon tetrachloride:carbon disulfide formulations 
containing 30 percent or less carbon disulfide failed to 
produce significantly greater mortalities to adult rice 
weevil, confused flour beetle, saw-toothed grain beetle or 
lst and 3rd instar rice weevil than carbon tetrachloride. 
Upon attaining their respective threshold toxicities equal 
dosage increases of carbon tetrachloride, carbon disulfide 
or any tested carbon tetrachloride:carbon disulfide formu- 
lation resulted in similar increased mortalities. The 
average order of resistance for adults was rice weevil < 
confused flour beetle = saw-toothed grain beetle to carbon 
tetrachloride, carbon disulfide and 86:14; 84:16; 82:18; 
80:20; 70:30 and 40:60 percent by volume formulations of 
carbon tetrachloride and carbon disulfide, respectively. 
The order of resistance for rice weevil stages was adult 
= 1st instar < 3rd instar. 

Approximately 85 percent of 80:20 (carbon tetrachlo- 
ride:carbon disulfide by volume) was sorbed by wheat 
within 24 hours and increased to about 90 percent following 
an additional 24 hours exposure in two fumigation tech- 
niques (20-liter volume containing 30 pounds of wheat and 
59-liter metal tower containing 105 pounds of wheat). 
Carbon disulfide was sorbed at a faster rate and greater 
quantity as compared to carbon tetrachloride. 

Adult rice weevil, confused flour beetle, saw-toothed 
grain beetle and various groups of rice weevil immatures 
were fumigated with 80:20 (carbon tetrachloride :carbon 
disulfide by volume) for 8, 24 and 48 hours in wheat. Im- 
mature rice weevil were generally less susceptible for 8 
hours exposure compared to adults of species tested but 
were comparatively more susceptible for 48 hours expo- 
sure. The average order of resistance was rice weevil < 
confused flour beetle < saw-toothed grain beetle. 

Formulations of 80:20 (carbon tetrachloride:methyl- or 
ethyl-formate by volume) were significantly less toxic to 
adult rice weevil, confused flour beetle and saw-toothed 
grain beetle as compared to carbon tetrachloride or 80:20 
(carbon tetrachloride:carbon disulfide by volume). De- 
creasing the percentage of ethyl- or methyl-formate for- 
mulated with carbon tetrachloride increased formulation 
toxicity to confused flour beetle. The order of resistance 
was saw-toothed grain beetle > confused flour beetle = rice 
weevil when considering the average effect of all tested 
formulations. Microfilm $2.75; Xerox $4.20. 79 pages. 








HISTOLOGICAL AND MORPHOLOGICAL 
STUDY OF CERTAIN CULM 
CHARACTERISTICS IN RELATION 
TO LODGING OF TEN OAT VARIETIES 


(L. C. Card No. Mic 61-1627) 


Milton Delbert Jellum, Ph.D. 
University of Tlinois, 1961 


The relationships between lodging resistance and cer- 
tain culm characteristics were studied in ten oat varieties 
of known lodging reactions grown at different seeding rates. 
Five varieties were of foreign origin (Scotland Club, Aa 
676, Craigs After Lea, Storm King, and Black Rival) and 
five were of domestic origin (Newton, Clinton, Columbia, 
Kherson 27, and Markton). Data on plants were obtained 
from spaced seeding rate, normal seeding rate, and high 
seeding rate (two and one-half times the normal seeding 
rate) in 1958 at Urbana, Illinois. The yellow dwarf virus 
disease destroyed the spaced seeding in 1959 and data 
were obtained only on plants from the normal and high 
seeding rates. From ten to twenty-five stems were sam- 
pled per variety. The following determinations were made: 
stem diameter, first and second basal internode length, 
culm wall width, pith cavity diameter, sclerenchyma layer 
width, and vascular bundle number (inner, peripheral, and 
total). Five determinations per stem were made for culm 
wall width and pith cavity diameter and ten determinations 
for sclerenchyma layer width. 

The cL; method of measuring lodging resistance was 
used on certain varieties grown in 1958 at three seeding 
rates. Highly significant positive correlation coefficients 
were obtained between cL; value and stem diameter for 
the varieties grown at the normal and high seeding rates. 
Only one correlation coefficient was significant for the 
varieties grown at the spaced seeding rate. The cLr value 
did not show any consistent correlation with the other 
characteristics studied. An increase in stem diameter 
was associated with an increase in total vascular bundle 
number for all varieties and seeding rates. 

The change in cL; value with maturity of plants was 
determined on spaced plants grown in 1958. The cLr 
values were determined on the same plants of four varie- 
ties at five day intervals during the period from heading to 
full maturity. In general, the varieties decreased in cLr 
value as they reached maturity. The variety-maturity 
stage interaction in the analysis of variance was not sig- 
nificant and, consequently, the varieties may be evaluated 
by the cL, method at any stage of maturity as long as all 
varieties are at the same stage of development. 

Seeding rates and years greatly affected the various 
comparisons in the analysis of variance. The results were 
so variable that no conclusion was reached as to the 
seeding rate most suited for differentiating lodging- 
resistant varieties from lodging-susceptible varieties. 
Characteristics of all varieties did not increase or de- 
crease at the same rate among seeding rates. The results 
were also variable between years indicating the differential 
influence of environment among varieties. Root lodging 
was predominant in the 1958 plots, whereas stem breaking 
was predominant in the 1959 plots and especially severe in 
the lodging-resistant varieties. 

Components of variance (determination variance, 
stem variance, and error variance) showed that most 
of the variability was associated among stems for all 
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characteristics except sclerenchyma layer width. Multiple 
determinations per stem were necessary for sclerenchyma 
layer width, but not for culm wall width and pith cavity 
diameter. Sampling of stems from different replications 
did not increase the efficiency of the experiments in 1959. 
The coefficients of variation were highest for the histo- 
logical characteristics. Stem diameter had a low coeffi- 
cient of variation. 

The conclusion from this study was that the over-all 
morphological structure of the plant, such as type of root 
system, diameter of stem, or height of plant, was more 
important in determining lodging resistance than the in- 
ternal histological structure, such as width of culm wall, 
width of sclerenchyma layer, or number of vascular 
bundles. Microfilm $2.75; Xerox $4.40. 82 pages. 


EFFECTS OF SEEDING RATE, 
ROW SPACING, RATES AND METHODS 
OF APPLICATION OF FERTILIZER 
MATERIALS AND SOIL MOISTURE ON 
SMALL GRAIN PERFORMANCE. 


(L. C. Card No. Mic 61-1178) 
Kundan Lall Kinra, Ph.D. 
Michigan State University, 1960 


Major Professor: H. D. Foth 


Four field experiments were carried out with winter 
wheat, during 1957-59, to study the effects of seed rate, 
row spacing, fertilizer rate, placement of fertilizer and 


their two-factor interactions on culm count, culm height, 
vigor score, lodging score, yield, test weight, and protein 
content of grain and to study the interrelationships be- 
tween several of these characteristics. 

Laboratory studies were carried out, during 1958-60, 
to study the effects of different moisture levels and types 
of soil on the emergence of wheat, oat and barley seedlings 
when different rates and types of fertilizer were placed 
with the seed and to study the differential effects of two 
ordinary superphosphates. 

Increasing seed rate gave an increase in fall culms per 
square foot, in height and vigor of plants, in yield and test 
weight, a decrease in the percent of protein in grain, and 
no specific trend in summer culms per square foot and in 
lodging. 

Increasing row spacing gave an increase in percent of 
protein in grain, a decrease in fall and summer culms per 
square foot, height and vigor of plants, and no specific 
trend for lodging score and test weight. Seven-inch spacing 
gave practically the same yield as 11-inch spacing but 14- 
inch spacing gave about 5 bushels per acre less yield than 
7-inch spacing. 

Fertilizer applied at 300 pounds per acre gave more 
fall culms, taller and more vigorous plants, less lodging 
and grain with a lower percent of protein than did 600 
pounds per acre. Practically no differences existed in 
summer culm count, yield or test weight between the two 
levels of fertilizer. 

Side placement gave a greater number of fall and sum- 
mer culms, taller, more vigorous plants, greater lodging, 
greater yield, higher test weight, and grain with a lower 
percent of protein than did contact placement. 





Increasing seed rate gave an increase in number of 
fall culms per square foot, taller and more vigorous 
plants, higher yield and lower protein content in grain, re- 
gardless of row spacing, fertilizer rate or placement. 

Increasing row spacing gave a decrease in number of 
fall and summer culms per square foot, shorter and less 
vigorous plants, lower yields, and higher protein content 
in the grain, regardless of seed rate, fertilizer rate or 
placement. 

The higher rate of fertilizer gave a decrease in number 
of fall culms per square foot, shorter, less vigorous plants 
less subject to lodging, and grain higher in protein content, 
regardless of seed rate, row spacing or placement. 

Side placement of fertilizer gave more fall and summer 
culms per square foot, taller and more vigorous plants 
more subject to lodging, higher yield and test weight, and 
lower protein content in grain than contact placement, re- 
gardless of seed rate, row spacing or fertilizer rate. 

There were indications of significant (at the 1% level) 
positive associations between fall culm count and height of 
plants, between fall culm count and vigor of plants and be- 
tween height and vigor of plants. 

Fall culm count gave stronger relationships with yield 
and test weight than did summer culm count. 

No consistent relationships were obtained between fall 
culm count and summer culm count, lodging score and 
yield, summer culm count and test weight, yield and test 
weight. 

Emergence data indicated that nitrogen was more detri- 
mental per unit than potash, and potash than phosphate. 

Ammonium sulphate was more toxic than ammonium 
chloride, potassium sulphate more toxic than potassium 
chloride, and the latter more toxic than potassium nitrate. 

When the same amount of fertilizer was placed in con- 
tact with the wheat seed, greater toxicity occurred in 
sandy (Oshtemo sand) than in soil rich in organic matter 
(Granby loamy sand). 

Fertilizer placed in contact with wheat had a greater 
effect on delaying or reducing emergence as the moisture 
level was reduced below field capacity. 

The detrimental effects of nitrogen increased at a much 
faster rate than the effects of potash or phosphate as the 
soil moisture was reduced. 

As the moisture level of Plainfield sand was reduced 
from 8.0 to 7.6 per cent, the emergence of wheat seedlings 
was somewhat reduced (1 week counts) but the final emer- 
gence percentages (3 week counts) were the same for the 
2 levels of soil moisture. 

Oats and barley were less susceptible to injury (3 weeks 
count) than was wheat from contact placement of fertilizer 
when equal amounts were applied. 

In general, the emergence of oats at the end of 1 week 
was much lower than that of wheat or barley. By the end 
of 3 weeks there was not much difference between oats and 
barley in percent emergence. 

The higher water soluble fluorine content of superphos- 
phate F’, as compared to superphosphate F”, was consid- 
ered the major factor in causing superphosphate F’ to be 
more detrimental than superphosphate F? on the emer- 
gence of wheat seedlings. 

Microfilm $2.75; Xerox $6.20. 130 pages. 
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A STUDY OF THE BEHAVIOR OF 
FUSED POTASSIUM PHOSPHATES IN SOIL 


(L. C. Card No. Mic 61-1187) 


Raman G. Menon, Ph.D. 
Michigan State University, 1960 


Major Professor: Kirk Lawton 


Experiments were conducted in the laboratory, green- 
house, and field with various sized particles of potassium- 
calcium pyrophosphate and potassium metaphosphate to 
study the behavior of these fused phosphates in soil. 

Greenhouse studies involving the effect of different 
placement and particle size of the fused potassium phos- 
phates on the growth and potassium absorption by field 
bean and Proso millet plants were conducted in several 
soils in 1957 and 1958. With Metea sandy loam, there was 
no significant increase in growth of beans as affected by 
particle size of the fertilizer or percent water soluble po- 
tassium content of the potassium carrier. On Houghton 
muck soil the application of finely divided potassium meta- 
phosphate in mixed placement resulted in improved growth 
of bean plants and more plant uptake of potassium. 

On Kalamazoo sandy loam soil, application of potassium 
metaphosphate and potassium pyrophosphate materials 
produced significantly higher yields of millet than potas- 
sium chloride applications. Banding of the potassium 
sources was more effective than mixed placement. The 
potassium content of plants increased with an increase in 
water soluble potassium content of the fertilizer and a de- 
crease in particle size. On Houghton muck soil, the yield 
of millet was found to be highest from soil treated with 
potassium metaphosphate. With this soil, potassium con- 
tent of plants also increased with an increase in water 
soluble potassium content of the fertilizer. 

In laboratory, particles of fused potassium phosphates 
were leached with water to study the rate of dissolution 
and migration of potassium. About three-fourths of the 
original water soluble potassium present from all particles 
was leached out with the addition of 40 milliliters of water. 
The rate of release of potassium increased with decrease 
in particle size of the fertilizer. The medium sized par- 
ticles of metaphosphate completely disintegrated, while 
large fragments became rather soft. After leaching, the 
large and medium sized particles of pyrophosphate still 
contained all their original water-insoluble potassium. 

When the fused potassium phosphates were placed in 
soil columns and leached with water, water soluble and ex- 
changeable potassium was found to be concentrated ina 
layer of soil, 2 inches below the place of application of the 
fertilizer: 

When various sized particles were incubated in moist 
organic soil, 45.6 percent and 94 percent of the water 
soluble potassium was released in 24 hours from the -4+14 
mesh particles of pyro- and metaphosphate, respectively. 
For both pyro- and metaphosphates of this particle size, 
the amount of water soluble potassium recoverable re- 
mained more or less constant, regardless of an increase 
in time of incubation. 

There was no marked difference in the amount of po- 
tassium released as affected by changes in the moisture 
content of the soil. For potassium pyrophosphate, particle 
size also did not appreciably influence the release of po- 
tassium, although for metaphosphates, more water soluble 





potassium moved out of the -4+14 mesh particle than from 
the larger particles at the end of a 24 hour incubation 
period. 

Approximately three-fourths of the potassium released 
in the incubation studies was recoverable from a volume 
of soil 2 x 2 x 10 centimeters in the center of which the 
fertilizer particles were banded. Lateral movement of po- 
tassium decreased rapidly with distance from the potas- 
sium source. With increase in time of incubation there 
was an increase in the soluble potassium content of the 
laterally adjacent volume of soil but very little downward 
movement of potassium in soil was recorded. The migra- 
tion and distribution of potassium in Oshtemo sand was 
similar to that for organic soil. 

When the several potash fertilizer particles were left 
exposed on the soil surface to atmospheric conditions in 
the field, potassium chloride and -4+14 mesh potassium 
metaphosphate particles could not be recovered after 20 
days exposure. A short time later, the large particles also 
had disintegrated. In contrast, potassium pyrophosphate 
particles were recoverable in unaltered physical form 
even after 40 days exposure in the field. At the first sam- 
pling period, potassium chloride contained about half of its 
original potassium, and the smaller particles of potassium 
pyrophosphate and metaphosphate lost 30.7 and 95.8 per- 
cent potassium, respectively. However, these materials 
still contained a large amount of potassium. After 40 days 
of exposure, the pyrophosphate had lost all water soluble 
potassium, but still contained most of the original water- 
insoluble fraction. 

Microfilm $2.75; Xerox $5.40. 109 pages. 


AN EXPLORATION IN THE USE OF 
THE RETARDATION HYPOTHESIS 
AS AN EXPLANATION OF A LOW-INCOME 
AREA IN NORTHERN MICHIGAN 


(L. C. Card No. Mic 61-1136) 


Milton Homar Steinmueller, Ph.D. 
Michigan State University, 1958 


Major Professor: Lawrence W. Witt 


Economic development and the income position of 
people in the “cutover” has long been of concern to the 
people of Michigan. As late as 1950, all of that area north 
of the “Bay City- Muskegon line” was designated as a low- 
income agricultural area. The basic objective of this study 
was to obtain more definitive information about the nature 
and causes of low-income conditions inthe area. The 
second objective was to evaluate proposals that have been 
suggested as solutions to low-income conditions. 

The retardation hypothesis is an explanation of the ex- 
istence of low-income areas. It is essentially a denial of 
the efficient operation of the resource allocation mecha- 
nism in the perfect competition model of economic theory 
Extensions of the retardation hypothesis were used as an 
analytical framework for this study. 

This study proceeded on two levels of generality. First 
selected aspects of development and migration for the area 
as a whole were examined. Previous research and census 
data provided the information for this examination. Second, 
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information obtained from 339 open-country households 
randomly selected in a six-county sub-area of the cutover 
was analyzed. In order to structure this information for 
its best use in the analytical framework, each household 
was viewed as a unit of inquiry moving through time and 
space. Viewing households in this manner enables the de- 
velopment of insight with respect to some of the elements 
that resulted in a situation at a given point intime. This 
procedure, for certain research inquiries, is superior to 
a cross-sectional approach. 

The retardation hypothesis suggested that the Northern 
Lower Peninsula cutover area of Michigan would exhibit 
evidence indicating relatively static conditions over time. 
The evidence developed in this study indicated that several 
aspects of the economy have not been static. Number of 
farms, the size distribution of farms, population numbers, 
location of population, and migration to and from the area 
have shown important, but varying, degrees of change. 

Extensions of the retardation hypothesis suggested it 
would be appropriate to assume that a large proportion of 
low-income cases would be found in each age stratum of 
the population in the study area. The results of this study 
indicated that more than eighty percent of the households 
with heads 20-34 years of age obtained gross household 
incomes of $4,000 or more; seventy-seven percent of the 
households with heads 35-54 years of age obtained gross 
household incomes of $4,000 or more; and thirty-eight 
percent of the households with heads fifty-five years of 
age and over obtained gross household incomes of $4,000 
or more in 1956. In total, 38.9 percent of the households 
in the sample obtained less than $4,000 gross household 
income in 1956--69.7 percent of the low-income households 
had heads who were fifty-five years of age or older and 
77.3 percent had heads fifty years of age or older. 

The results of this study indicated that a large propor- 
tion of the household heads 20-54 years of age are not dis- 
advantaged in terms of being able to develop income gen- 
erating activities or in terms of migrating. Agriculture, 
as the only source of income, was noted in twelve percent 
of the cases. Many of the native-born household heads 
contacted had been out of the area to live and work but have 
returned. More than one-half of the native-born heads in- 
terviewed have inherited all or part of their resources or 


are currently working in some form of family arrangement. 


Transitional elements and disability explain an important 
number of the low-income cases in this age group. 

Adjustments towards retirement or adjustments be- 
cause of failing health are characteristics of the activities 
in many of the households with heads fifty-five years of 
age or older. About one-third of the household heads in 
this age group either migrated to the area or returned to 
the area after being in the labor force for twenty years and 
most of these persons had been in the labor force for 
thirty years or more. 

In view of the concentration of the low-income cases in 
the older age groups, most of the universally advocated 
public policy programs for solving low-income situations 
would be of limited applicability in the study area. Rela- 
tively few of the low-income cases would be in a position 
to benefit directly from a policy to facilitate migration 
from the area, to encourage industrialization of the area, 
or to expand agriculturally oriented programs. Additional 
research and experimentation are needed with respect to 
the actual need to increase income levels and the efficacy 
of programs to achieve this goal. 





The results of this study indicated that the retardation 
hypothesis may not be an adequate explanation of low- 
income situations in this study area and thus may not be 
an appropriate explanation of why the study area is a low- 
income area. On the other hand, the results of the study 
suggest the market process of allocating labor to remu- 
nerative employments (or people to low-cost sites) may be 
operating quite effectively. 

The outcome of this study indicated that the retardation 
hypothesis was a useful research framework for guiding 
the analysis. Further, viewing each household as an indi- 
vidual experiment enabled new dimensions of the income 
situation in the study area to come into focus. The results 
suggest that additional refinements of the techniques used 
will permit important contributions to be made in future 
analyses of low-income situations and low-income areas, _ 
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STUDIES ON THE NUTRIENT 
REQUIREMENTS OF MINK 


(L. C. Card No. Mic 61-1124) 


Richard Paul Abernathy, Ph.D. 
Cornell University, 1960 


Part I - Vitamin A Nutrition of the Mink 


Four experiments have been conducted with growing 
mink kits to study the vitamin A nutrition of this species. 
The first two experiments were designed to study the quan- 
titative requirements of vitamin A by the mink. The re- 
sults from Experiment I indicated that the requirements 
of vitamin A are in excess of 53 I.U. of vitamin A per kg 
of body weight per day. . 

In Experiment II 0, 25, 100 and 400 I.U. of vitamin A 
per kg of body weight per day were given orally once per 
week, Vitamin A deficiency symptoms characterized by 
nervous disorders, muscular weakness and night blindness 
were seen in mink receiving the lower two levels of the 
vitamin. The average weight gains from 6 to 29 weeks of 
age of surviving mink were 1.67, 2.16, 2.62 and 2.83 pounds 
respectively. The average liver vitamin A storage values 
were 0.30, 0.32, 0.74 and 2.41 mcg of vitamin A per gm of 
liver in groups receiving 0, 25, 100 and 400 I.U. per kg of 
body weight, respectively. Corresponding blood plasma 
vitamin A values were 5.6, 14.5, 33.3 and 94.4 mcg per 
100 ml of plasma. 

In Experiment III, the vitamin A deficiency syndrome 
of minks fed a purified diet was compared to the syndrome 
produced in minks receiving the basal rations used in 
Experiments I and II which furnished approximately 10 
I.U. of vitamin A activity per kg of body weight per day. 
The differences between the two syndromes are dis- 
cussed. 

The results of Experiment IV indicate that the mink is 
not efficient in its utilization of beta carotene. 
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Part II - Purified Diet Studies in Mink 


Fifty female kits have been used to study two sources 
of protein, two levels of vitamin supplementation, the value 
of a crude source of polyunsaturated fatty acids and the 
value of fish solubles as a source of unidentified factors. 
These studies were conducted through growth, reproduc- 
tion and lactation. Casein and gelatin have been shown to 
be superior to a Drackett protein for mink as evidenced by 
increased growth, fewer deaths and improved reproduction. 
The addition of 2% fish solubles to the Drackett protein 
diet improved performance by decreasing the number of 
deaths. Under the conditions of the experiment, no bene- 
ficial effects were obtained from a crude source of poly- 
unsaturated fatty acids. 

Additional vitamins did not improve growth rate, but 
apparently were beneficial during reproduction. 
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THE EFFECT OF PHYSICAL AND 
CHEMICAL TREATMENT OF 
FEEDSTUFFS ON GROWTH OF AND 
NUTRIENT UTILIZATION BY THE CHICK 


(L. C. Card No. Mic 60-6340) 


Ozie Lee Adams, Ph.D. 
The Ohio State University, 1960 


Improvement of the nutritive value of feedstuffs is a 
matter of great importance to the poultryman. This study 
was undertaken to determine the effect of physical and 
chemical treatments of cereal grains on chick growth, feed 
utilization, and livability. 

In a series of eighteen experiments, meat-type chicks 
were reared in batteries to four weeks of age and fed ra- 
tions containing untreated or treated grains and their by- 
products. Corn, wheat, barley, oats, and by-products of 
corn and wheat were used and treated by soaking them in 
water, 0.05, 0.1, 0.2, and 0.5 normal hydrochloric acid 
solutions, or enzyme solutions. Enzyme supplementation 
(0.001 per cent Alpha Amylase, 0.25 per cent Daw Enzyme, 
and 0.05 and 0.1 per cent Agrozyme) was also employed. 
The feedstuffs were soaked in an equal weight of water or 
other solution, dried, and reground before incorporation 
into the rations. 

The water -soaking treatment of corn, wheat, and barley 
improved their nutritional value for growing chicks. 
Soaking corn in dilute hydrochloric acid solutions (0.1 and 
0.2 normal) produced the same effect as water-soaking 
alone. In two cases, however, the acid treatment resulted 
in improvement of growth above that obtained from water 
treatment. Acid concentrations of 0.05 normal failed to 
improve the nutritive value of the grains; 0.5 normal had 
detrimental effects on growth and feed conversion. En- 
zyme supplementation of corn, wheat, barley, or oats 
failed to improve chick growth or feed utilization. Although 
growth responses were observed from the enzyme-soaking 
treatment, these were not greater than the responses ob- 
tained from water treatment alone. 

Acid-soaking of the grains or grain components im- 
proved the growth rate of chicks in most cases. Since 
little or no fermentation occurred during the acid-soaking 





treatment, it is possible to assume that bacterial action 
during the soaking process was unimportant. 

In other experiments, grains were partially germinated, 
dried at different temperatures (122°, 150°, 195° Fahren- 
heit), and ground before incorporation into the diets. Sig- 
nificant growth response was obtained from feeding chicks 
diets containing germinated grains supplemented with en- 
zymes. The extent of the response, however, was influ- 
enced by the drying temperature. The results indicate 
that the growth response obtained from feeding chicks 
diets containing germinated grain supplemented with en- 
zymes is influenced by the drying temperature of the 
grains. 

Experiments were also conducted to determine the ef- 
fect of the physical treatment of grains on chick perform- 
ance. Feeding expanded corn, wheat, and soybean oil meal 
did not improve chick performance over that obtained 
from feeding untreated grains. Significant growth re- 
sponse was obtained with acid-treated corn. The results 
indicate that the improved growth cannot be duplicated by 
feeding expanded grains. 

Wheat flour and its components were substituted in the 
basal diet for yellow corn. Water treatment of the wheat 
flcur and of wheat starch plus gluten, and acid treatment 
of the wheat starch plus the gluten, significantly improved 
their nutritive value. Neither water nor acid treatment 
improved the nutritive value of wheat starch alone. The 
data indicate that commercial starches do not respond to 
water or acid treatment. 

Water and acid treatments of soft wheat, reconstituted 
soft wheat, corn, and reconstituted corn were ineffective 
in improving their nutritive values. However, a significant 
growth response was observed in chicks fed diets con- 
taining hard wheat and reconstituted hard wheat subjected 
to the water treatments. Better growth response was ob- 
tained when only the flour portion of the reconstituted hard 
wheat was treated with water or acid than when the ground 
hard wheat or reconstituted hard wheat was subjected to 
the same treatment, indicating that the water-soaking ef- 
fect resides primarily in the flour portion of the hard 
wheat grain. 

The data indicate that the growth response obtained in 
the birds used in this study was influenced by both chem- 
icai and physical factors. Data from nitrogen retention 
triais and metabolizable energy determinations indicate 
that the improved growth response obtained from soaking 
poultry feedstuffs in water and acid solutions probably 
cannot be attributed to the protein portion of the diets, but 
to an increase in the metabolizable energy of the experi- 
mental diets. 
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The objectives of this investigation were: (1) to study 
the factors affecting solids-not-fat content of Guernsey 
milk, (2) to establish “normal” values which could be used 
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as bases for selection of cows for milk high in solids-not- 
fat, (3) to compare rapid methods for total protein deter- 
mination by formol titration and by Orange G dye with the 
time-consuming Kjeldahl method. 

A total of 1,634 milk samples from Guernsey cows in 
the McDonald Farms, Cornell University herd were ana- 
lyzed for solids-not-fat, total protein, casein, chloride, 
and fat during a period of 18 months. 

The results obtained show that: 

1. Solids-not-fat content of milk increases as the stage 
of lactation advances. 

2. Cows that conceived within five months from calving 
had high solids-not-fat from the eighth to the tenth month. 
This might be attributed to the effects of gestation. 

3. Solids-not-fat is lowest during summer (9.04%) and 
highest in late fall and early winter (9.33%). 

4. As cows become older, solids-not-fat shows a de- 
creasing trend with 9.41% for cows 33 months and younger 
and 9.01% for those 60 months or older. 

5. Standard partial regression coefficients for total 
protein and chloride show that the former is relatively 
more important than the latter in estimating solids-not-fat. 

6. The combined effect of total protein and lactose may 
determine whether solids-not-fat decreases or increases 
as it is affected by stage of lactation, gestation, months, 
and age. 

7. Total protein increases as lactation advances. The 
considerable rise in whey proteins may have contributed 
largely to this increase. The coefficient of variation for 
the 10-month lactation period is 7.06 + 0.06%. 

8, Total protein is low in summer (3.63%) and high in 
fall and winter (3.83%). A slight favorable effect of June 
grazing is reflected in a slight rise of total protein. 

9. Total protein increases up to the second or third 
lactation and then gradually decreases. 

10. Chloride increases as lactation advances. Further- 
more, chloride increases as cows become older. There is 
a trend for chloride to increase from January to May. 
Chlorides show high coefficients of variation of 25.2 2.2% 
for months and 18.5 t 2.1% for stage of lactation. 

11. There are highly significant positive correlations of 
total protein with chloride, solids-not-fat, casein, and fat. 
The same relationship is found between casein and fat, 
solids-not-fat, and lactometer reading. 

12. Chloride and lactometer reading had a highly signifi- 
cant negative correlation of -0.722 which increased to 
-0.839 when fat and total protein were held statistically 
“constant.” Chloride and solids-not-fat had a highly sig- 
nificant negative correlation of -0.733 which increased to 
-0,910 when total protein was held statistically “constant.” 

13. Daughters of two bulls have high solids-not-fat, 
fairly high total protein, and low butterfat tests which are 
desirable for selection. 

14, For Guernsey milk, the formol factor for total pro- 
tein is 1.77 and for casein, 1.35. The correlation between 
total protein by the Kjeldahl method and Orange G dye is 
+0.975 and that between Kjeldahl and formol titration is 
+0,839. Thus the Orange G dye is comparable to Kjeldahl 
method for total protein analysis in milk. Formol titration 
although less accurate may have possibilities for routine 
use. Microfilm $2.75; Xerox $4.20. 76 pages. 
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Of the two experiments conducted, the first was con- 
cerned with the effect of intraruminally-infused sodium 
acetate and sodium propionate on the heat production of 
dairy cows fed a maintenance ration of hay. The cows, 
four in number, had been tracheotomized so that expired 
air could be measured and sampled, and rumen-fistulated 
for infusion of acetate and propionate. From the differ- 
ence in oxygen consumed per day by the cows when fed the 
maintenance ration alone and when acetate and propionate 
were infused in addition to the maintenance ration, the 
amount of heat produced per day due to the infusion of a 
known amount of acetate and propionate was determined. 
The mean heat increment for acetate was 48.8 and for 
propionate 30.2 Calories of heat produced per 100 Calories 
infused. The means were significantly different at the 10 
percent level of probability. A significant difference 
(P = 5 percent) was noted between cows in the heat incre- 
ment associated with acetate and propionate infusion. No 
effect of the infusion of acetate and propionate on the di- 
gestibility of energy or protein of the hay was noted, 
although dry matter digestibility appeared to be slightly 
depressed. An increase in the energy excreted as urine 
was noted when acetate and propionate were infused. 

During two measurements of the daily oxygen consump- 
tion, collections were made during alternate half-hour pe- 
riods to determine the diurnal variation in oxygen con- 
sumption by each animal when fed the maintenance ration 
alone and when acetate and propionate were infused in 
addition to it. The course of oxygen consumption was 
similar in either case, showing marked peaks at feeding 
time. When acetate and propionate were infused, the 
oxygen consumption was higher throughout the day, even 
though infusion had been completed an average of 13 hours 
before the end of the measurement. 

In a second experiment, a study was made of the heat 
produced by tracheotomized, rumen-fistulated steers when 
fed two levels of silage, hay and hay plus intraruminally- 
infused sodium lactate and sodium acetate to supply the 
same proportion of fatty acids present in silage. The hay 
and silage were harvested at the same time from the same 
stand. Preliminary results indicated that the heat incre- 
ment of feeding of each of these regimes was similar. 
Acetate and lactate infusion had no effect on the digesti- 
bility of dry matter or energy of the hay. 
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THE CONCENTRATION OF ACTH AND 
GROWTH HORMONE IN 
BOVINE PLASMA 


(L. C. Card No. Mic 61-1199) 


David Denis Sutton, Ph.D. 
Michigan State University, 1960 


Blood plasma from a 14 year old and a 2 year old bull 
was fractionated into eight different blood fractions by a 
modification of the method of Cohn et al. (1950). Each 
fraction was assayed for growth hormone activity by the 
tibia assay procedure (Greenspan et al., 1949) and ACTH 
activity by Sayers et al. (1950). A separation of the ACTH 
and growth hormone activities was accomplished into two 
different blood fractions. Blood fraction IV+V contained 
the ACTH activity, and the growth hormone activity was 
isolated in the blood fraction II. An attempt to quantitate 
the various activities was undertaken without success due 
to the extreme variation in the assay animals. Even with 
the great variation obtained in the assay animals there did 
appear to be a higher ACTH activity in the plasma of the 
14 year old bull. 

The ACTH activity present in blood fraction IV+V was 
readily dialyzable. Growth hormone activity did not appear 
to be dialyzed to any measurable extent. 

A substance was detected in blood fraction VI which 
caused an increase in the weight of the adrenal in one hour 
after its injection. This factor was not dialyzable and was 
not thought to be analogous to the ACTH activity. 

Blood fraction II-O contained an anti-ACTH activity 
which increased the adrenal ascorbic acid in one hour after 
its injection. The anti-ACTH factor was not found to be 
dialyzable. Microfilm $2.75; Xerox $5.40. 109 pages. 
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STUDIES ON EUROPEAN PINE 
SHOOT MOTH BIOLOGY AND 
INTERACTIONS BETWEEN THE 
INSECT, ITS ENVIRONMENT AND 
MICHIGAN HOST SPECIES. 


(L. C. Card No. Mic 61-1172) 


Dean L. Haynes, Ph.D. 
Michigan State University, 1960 


This study investigates some of the basic relationships 
between the European pine shoot moth (Rhyacionia buoliana 
(Schiff.)) and its environment. Host influence is evaluated 
in terms of insect oviposition, larval mortality, insect size, 
rate of development and sex ratio. The course of a shoot 
moth infestation was followed and the effects of injury to 
red pine growing under different conditions of soil moisture 
and fertility were evaluated. 

Various body measurements of the larvae were com- 
pared in order to determine which best expressed changes 
in dry weight or larval growth. 

Winter mortality was studied in several southern and 
northern plantations of Lower Michigan. No differences 
were observed in winter mortality under these conditions. 








A pattern of spring larval activity related to spring 
temperatures was shown to exist. Spring activity was ini- 
tiated first on the lower south side of the tree and pro- 
gressed around to the north side and up the tree, while 
summer activity was begun first in the top of the tree and 
continued longer in the lower branches. 

High larval mortality during the early part of the egg 
hatch rapidly declined to a lower level and remained uni- 
formly low during the summer. Summer larvae rapidly 
increased in dry weight after egg hatch and reached a peak 
about August lst. Their dry weight then declined until the 
following spring when it was about half of the maximum 
summer weight. 

After July 15th, the proportion of individual larvae with 
undigested food residue in their guts declined. By August 
15th only relatively small traces of food were found ina 
few larvae. Larvae brought indoors after September 15 
took 6 to 24 days to resume feeding. 

More eggs were deposited on red pine per unit of shoot 
length than on Scotch pine, and this coupled with higher 
egg parasitization on Scotch pine, resulted in a higher 
summer larval population on red pine. Scotch pine had a 
greater volume of bud tissue and more lateral buds than 
red pine. This minimized the economic impact of feeding 
on Scotch. There was no significant difference between 
the numbers of adults emerging from the two pine species. 

Pupation proceeded at a significantly faster rate on red 
pine than on either jack or white pine; while adult emer- 
gence occurred earlier on Scotch than on red pine. In 
1959, both male and female pupae collected from red pine 
were significantly smaller in dry weight than were those 
collected from Scotch, Austrian and Ponderosa pine. The 
largest pupae came from Scotch pine. No difference in 
sex ratios could be attributed to host or place of collection. 

Maximum spring growth rate of the larvae corre- 
sponded closely with the maximum elongation rate of red pine 
shoots. Spring growth is resumed about a week to ten days 
sooner in red pine than in the insect. 

The influence of different soil moisture and fertility 
conditions on resulting insect injury was studied. The 
study trees were growing on a slope adjacent to a swamp. 
A site evaluation demonstrated that the trees positioned at 
the bottom of the slope were growing under more favorable 
conditions than those at the top. A significant difference 
in injury from year to year was observed in all trees, and 
a significant interaction between year of attack and posi- 
tion on the slope was also detected. 

The tendency to produce “forks” appeared greater at 
the bottom of the slope, while “bushing” was more frequent 
at the top. Irregular branching was the most common type 
of injury while “post horn” development was the least 
common, Terminal tree growth was greater at the bottom 
of the slope every year. 
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RELATIONSHIPS BETWEEN APPLIED 
NUTRIENTS, PLANT COMPOSITION, AND 
YIELD OF BEANS (P. VULGARIS, L., VAR. 

SANILAC) AND WHEAT (T. VULGARE 
ALBORUBRUM, KOERN, VAR. GENESEE). 


(L. C. Card No. Mic 61-1137) 


Kuldip Singh Bains, Ph.D. 
Michigan State University, 1959 


A study was initiated in 1956 with field beans and wheat 
to determine relationships between applied nutrients, plant 
composition, and yield. The experimental work was car- 
ried out on a Sims loam soil to which nitrogen, phosphate, 
and potash were applied at specified levels and in various 
combinations. Different plant parts were sampled for 
chemical analysis. 

Additional increments of nitrogen, phosphate, and potash 
increased the concentrations of nitrogen, phosphorus, and 
potassium, respectively, in beans and wheat plant tissues 
as well as in wheat grain. Concentrations of other ele- 
ments were affected by these changes. Interrelationships 
of a high degree, which varied with the crop species, were 
found. 

Applied nitrogen significantly increased the calcium 
and magnesium concentrations in the wheat plants and in 
the grain. Nitrogen additions also increased the magne- 
sium levels in the bean plants. 

The nitrogen contents of the bean plants, wheat plants, 
and wheat seed were highly correlated directly with the 
calcium and magnesium concentrations. An inverse re- 
lationship existed between the potassium and magnesium 
contents of bean plants. This relationship was not present 
in the wheat. The phosphorus contents of wheat plants and 
grain were directly related to the magnesium concentra- 
tions. No such association was present in the bean plants. 
A direct relationship between the potassium versus cal- 
cium and magnesium contents of wheat grain was present. 
Moreover, positive interrelationships between calcium, 
magnesium, and sodium concentrations were noted in the 
wheat but not in the beans. 

Successive increments of applied nitrogen increased 
the bean yields but lowered wheat yields when used at 
rates in excess of 20 pounds per acre. No response to 
potash fertilization was observed for the wheat crop. 

The estimated coefficients of regression for nitrogen, 
phosphorus, calcium, and sodium concentrations in the 
bean plants, in multiple regression analysis to estimate 
yield, were significant. It indicated that applied nutrients 
affected bean yields by changing plant chemical composi- 
tion of wheat grain was closely related to the yield. The 
estimated coefficients of regression for per cent nitrogen, 
phosphorus, and potassium in wheat grain, in multiple re- 
gression analysis to predict yield, were significant. 

Practical application of the data suggest that the 
chemical composition of plants or grain is a more reliable 
basis for predicting crop yields than are applied nutrients 
or soil test values. 
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THE EFFECTS OF NITRATE 
FERTILIZATION OF ORCHARDGRASS 
ON SILAGE QUALITY 


(L. C. Card No. Mic 61-884) 


Chester Huntington Gordon, Ph.D. 
University of Maryland, 1960 


Supervisor: Dr. A. M. Decker 


The effects of fertilizing first growth orchardgrass 
(Dactylis glomerata) with high levels of ammonium nitrate 
on the fermentation of the ensiled crop was studied over a 
two year period. It was found that this practice affected 
silage quality through effects on plant composition. 

Forages having a broad range of chemical composition 
were obtained by fertilizing with ammonium nitrate at 
rates of 0 to 1200 pounds per acre and by shading of some 
fertilized plots. The range was further broadened by har- 
vesting over a four week period each year. 

These forages were ensiled in one quart laboratory 
silos and in silos four feet in diameter by eight feet tall. 
Forages were analyzed for dry matter, crude protein, ni- 
trate, and reducing sugar before ensiling. Silages were 
analyzed for the same chemical constituents after the 
storage period as well as pH values and ammoniacal ni- 
trogen. Carbon dioxide production of laboratory silos was 
also measured. 

Forage from areas which were fertilized and shaded or 
areas which were repeatedly fertilized produced silages 
having significantly higher pH and percent ammoniacal 
nitrogen, both of which are indicators of poor quality. 
These forages were characterized by lower percentage of 
dry matter and reducing sugars and by higher percentages 
of crude protein and nitrate. Increasing maturity under 
all treatments was generally associated with increased 
dry matter and decreased crude protein and nitrate in 
more mature forage. 

The effect of mechanical preparation of forage on the 
subsequent silage fermentation was also studied. Grinding 
as compared to coarse chopping was the most effective 
single factor in improving silage quality. It was most ef- 
fective on forages having a high nitrate content. The bene- 
ficial effect was not attributable to increased density or 
better air exclusion because it occurred in sealed silos in 
which average density of chopped and ground silages was 
the same. 

A multiple regression of pH on percent reducing sugar 
and nitrate in the forage and mechanical treatment of the 
forage was calculated from the data of one experiment. 
The following equation for predicting silage pH was devel- 
oped: Y¥ = 4.75 +[-.157 (x: -6.49)] +[.480 (x. -1.08)] + 
[-.629 (xs -1.50)], where xi, x2, and xs represent respec- 
tively the determined values for percent reducing sugars, 
nitrate content and mechanical treatments of the forage in 
question. The linear regression of silage pH on carbon 
dioxide produced by the silage was positive and statisti- 
cally significant. 

Aerating the silage in 4 by 8 foot silos for a few hours 
after ensiling was deleterious to silage quality, particu- 
larly that made from high nitrate forage. A greater gas- 
eous loss and a lower amount of preserved dry matter also 
resulted from aeration. 

The results indicated that grass produced with high 
rates of nitrogen fertilizer may require special ensiling 
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precautions and that mechanical treatment of forages 
should be closely controlled in ensiling studies utilizing 
small silos. Microfilm $2.75; Xerox $4.80. 94 pages. 


THE EFFECTIVENESS OF ROCK 
PHOSPHATE AND SUPERPHOSPHATE 
ON YIELD AND COMPOSITION OF CROPS 


(L. C. Card No. Mic 61-1142) 


John Robert Guttay, Ph.D. 
Michigan State University, 1959 


Major Professor: A. L. Cook 


Research information up until 1950 on the relative ef- 
fectiveness of rock phosphate and superphosphate was 
limited and difficult to interpolate over wide areas of the 
country. There was a definite need for a more uniform 
research program. Accordingly, in 1950, a project was 
organized for the north central region in which 8 member 
states (Michigan, Ohio, Indiana, Illinois, Minnesota, Iowa, 
Kansas, Nebraska) participated. This report summarized 
the results of the Michigan experiments. 

Field experiments comparing an initial rock phosphate 
application of 320 pounds of P2Os per acre to annual appli- 
cations of superphosphate at 10 and 20 pounds of P2Os per 
acre were carried out over an eight year period. Fried 
and Dean “A” values of the residual availability of the rock 
phosphate and superphosphate were calculated by radio- 
chemical analyses of greenhouse grown plants. 

Rock phosphate did not increase yields of corn even 
though significant increases were obtained with superphos- 
phate. Soil tests made by the Bray “adsorbed phosphorus” 
(P:) method, gave better estimates of the response of corn 
to phosphate in all cases, than did the Spurway “reserve.” 

The small grains exhibited some response to rock 
phosphate but less than to superphosphate and, generally, 
to a non-significant degree. The alfalfa-brome hay crops 
were more responsive than the other crops to rock phos- 
phate, particularly to second-year hay, but the response 
was no greater than to superphosphate. 

In terms of net increase in yield of oats per pound of 
applied P,Os, superphosphate was, on the average of the 
four field experiments, 15 times more effective than rock 
phosphate in increasing yield. On first-year hay super- 
phosphate was 12 times more and on second-year hay 8 
times more effective than rock phosphate. In comparing 
the rock phosphate responsive crops in the four field ex- 
periments, superphosphate was 12 times more effective, 
on the average, than rock phosphate in increasing yield per 
pound of applied P2 Os. 

Fried and Dean “A” values of available phosphorus in 
the soil did not give consistent differences between the two 
sources of phosphorus and conclusions based on this value 
could not be drawn. 

Little significant difference between phosphate treat- 
ments on phosphorus content of plants was observed. 

Microfilm $2.75; Xerox $6.00. 122 pages. 





STUDIES ON GROWTH OF THE 
STRAWBERRY PLANT 


(L. C. Card No. Mic 61-1536) 


Otto Lorenz Jahn, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor M. N. Dana 


The objective of these studies was to obtain information 
on the influence of certain plant characteristics on the 
subsequent growth pattern of the strawberry plant. It was 
intended that through these studies some indication of the 
variability involved in certain measurements and the re- 
lationships existing between these measurements would be 
obtained. 

These studies were based on three varieties, Dunlap, 
Sparkle and Catskill. For each variety plants of a series 
of age groups were obtained from which plants of varying 
sizes were selected. In addition to these comparisons of 
effects of variety, plant age and plant size the effect of 
fruiting on growth was studied in certain experiments. 

The majority of the work was run under greenhouse condi- 
tions but certain aspects were also studied in the field. 
Data were obtained on leaf area, leaf size, leaf production 
rates, runner and flower production, plant weight and re- 
lated aspects of growth. 

Of the factors studied all were found to have some in- 
fluence on growth. The effects of plant age and plant size 
appeared as more rapid initial growth rates on the older 
and heavier plants. These effects appeared through more 
rapid leaf production, larger leaves and resulting leaf 
areas and the production of more flowers. Although this 
difference in growth response was brief when considered 
on an individual crown basis it extended for a much longer 
period when the growth of the entire plant was included. 
This difference was due to the more frequent occurrence 
of multiple crowns on the older and heavier plants. Al- 
though there appeared to be a reduction in leaf size with 
multiple crowns the rate of leaf production was not af- 
fected so that the total leaf area was greatest on these 
plants. The similarity in effect of plant age and size on 
growth apparently was due primarily to the fact that the 
age differences were associated with differences in plant 
size. 

Differences in growth due to variety varied greatly de- 
pending on which variety cr what observation was consid- 
ered, In most instances, however, at least one variety 
differed from the others. For example, in leaf production 
the greatest number appeared on Sparkle plants while 
Catskill and Dunlap were similar. With other observations 
the results often differed greatly, as for the number of 
flower buds production was greater on Dunlap. An exam- 
ination of the interrelationships between a number of the 
factors measured in these experiments indicated that in 
most instances they were closely related so that differ- 
ences in one factor were frequently associated with differ- 
ences in several closely related factors. 

Experiments on the effect of fruiting on plant growth 
demonstrated the occurrence of a general inhibitory influ- 
ence. This was indicated by a depression of leaf size and 
leaf area and delays in leaf and runner emergence. This 
influence was not limited to fruit maturation, however, 
since it became apparent soon after flowering began. The 
effect of fruiting varied greatly between experiments 
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suggesting the importance of plant condition and environ- 
ment. Except for the effects of fruiting the results from 
greenhouse and field studies showed generally good agree- 
ment. : 

The results of these experiments provide much infor- 
mation on the growth of the strawberry plant. In addition 
to providing a better understanding of characteristics of 
growth, however, they are of value in the planning of 
further research. It is apparent that the factors of plant 
weight, age and variety must be controlled. These results 
also may be used to suggest observations that may be used 
to measure responses. The close relationships between 
various measurements would be useful both in controlling 
initial plant variability and in obtaining data on plant re- 
sponse. Microfilm $2.75; Xerox $8.60. 188 pages. 


EFFECTS OF FREQUENCY AND 
RATE OF IRRIGATION, FERTILIZATION, 
AND CLIPPING TREATMENTS ON 
YIELD AND BOTANICAL COMPOSITION 
OF SEVERAL FORAGE SPECIES. 


(L. C. Card No. Mic 61-1145) 
Robert Francis Lucey, Ph.D. 
Michigan State University, 1959 


Major Professor: Milo B, Tesar 


Greenhouse and field studies were conducted to obtain 
fundamental information on the rate and frequency of ir- 
rigation on the production of Vernal alfalfa, Lincoln 


bromegrass, and Ladino clover. Ten irrigation treatments 
were used--a check and 9 treatments that received 1, 2, or 
3 inches of water when the available soil moisture to a 
depth of 18 inches was reduced to 20, 40, and 60%. 

When water was held at low tensions throughout the 
root zone, it was absorbed most rapidly from the upper 6 
inches. At moisture levels below 25 to 30%, removal was 
.. Sluggish in this layer. Stem elongation of alfalfa in the 
greenhouse occurred at a reduced rate when irrigated each 
time the available moisture was reduced to 20% but the 
plants did not show signs of being under moisture stress. 
Plants irrigated at the 0% moisture level started to exhibit 
moisture stress when the available soil moisture through- 
out the 4-foot profile dropped to 15%. Significantly lower 
yields were obtained in the greenhouse when irrigated 
when the available soil moisture was reduced to the 20 or 
0% levels than when irrigated at the 40 to 60% levels. 

A field study was conducted to determine the yield and 
persistence of alfalfa, Ladino clover, and bromegrass 
grown at 6 fertility levels and 2 moisture levels. The 
legume species were top-dressed with varying amounts of 
P.O; and K20O, while bromegrass was top-dressed with 
varying amounts of nitrogen. Irrigated plots received 2 to 
2 1/2 inches of water when the available soil moisture was 
reduced to 50%. 

Because of above-average rainfall, the 2-year average 
yields were similar for irrigated and non-irrigated plots. 
Irrigation did, however, increase the average yields (av- 
erage of two soil types) of the three species grown at 6 
fertility levels by 0.46, 0.28, and 0.47 tons per acre be- 
tween June 9 and July 24, 1956, when rainfall was limiting. 





For this period, a fertilizer x irrigation interaction was 
significant. 

Maximum yields were obtained when bromegrass was 
fertilized each year with 200 pounds of nitrogen per acre 
and alfalfa was fertilized according to soil test or with 
400 pounds each of P2Os5 and K,O during the 3-year period. 
Maximum yields of clover were obtained when 100 to 200 
pounds each of P;Os and K20 were supplied during a 3- 
year period. 

Another field study was established to determine the 
effect of moisture, nitrogen, phosphorous and potassium, 
and cutting frequency on the yield and botanical composi- 
tion of an alfalfa-bromegrass association. 

When defoliated 2, 3, and 4 times per year, the alfalfa- 
bromegrass association produced average acre yields of 
4.99, 5.04 and 3.77 tons. The bromegrass fraction of the 
association when harvested 2, 3 and 4 times per year pro- 
duced average acre yields of 1.76, 1.04 and 0.45 tons and 
at these respective cutting frequencies, yields of 3.23, 
4.01 and 3.32 tons were obtained from the alfalfa fraction. 

Microfilm $2.75; Xerox $5.80. 117 pages. 


THE COMPETITIVE EFFECTS OF 
VARIOUS INTENSITIES OF AMARANTHUS 
HYBRIDUS L. ON THE DEVELOPMENT AND 
YIELD OF CORN AND SOYBEANS 


(L. C. Card No. Mic 61-1648) 


Moti Kundandas Moolani, Ph.D. 
University of Illinois, 1961 








Weeds bring about crop-yield reductions by competing 
for moisture, nutrients, and light. Little is known about 
yield losses resulting from annual weed infestations in 
inter-tilled field crops such as corn and soybeans. The 
objective of this present study was to determine the mag- 
nitude of yield reductions from varying intensities of pig- 
weed (Amaranthus hybridus L.) growing in competition 
with corn and soybeans and to find out the effect of weed 
removal on growth and yield of such crops. 

Two field experiments with planted stands of pigweed 
in corn and soybeans were conducted at the Agronomy 
South Farm. In the first experiments, weeds were allowed 
to grow to maturity and the growth and yield of corn and 
soybeans were recorded. The treatments were: weeds 
grown in rows of crops in a band of 4" -6" width, weeds 
every 1", 5", 10", 20", 40", and check (weed-free). In 
second experiment, time of weed removal was studied. 
Uniform stands of pigweed were established (one weed 
every 1") which were removed at three-week intervals. 

A randomized block design was used and data obtained was 
statistically analyzed. 

The growth and yield of crops as influenced by various 
weed infestations were studied and the results so obtained 
are given in table 1. 

Data from table 1 shows that there is proportionate 
yield reduction depending on the intensity of weeds. If the 
weeds grow for entire season, yield reductions are about 
40% in corn and 65% in soybeans. Soybean yields are se- 
riously reduced because pigweeds overtop and shade soy- 
beans. Dry weight of corn and weeds combined is approx- 
imately equal to that of weed-free corn alone but in 
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Table 1. -- Effect of various intensities of Amaranthus I. PROPERTIES OF 

R : WATER-STABLE AGGREGATES. 
hybridus L. on yield of corn and soybeans Il. RELATIONSHIP OF ORGANIC 
(average of two years) MATTER TO PARTICLE AND BULK 
DENSITIES OF SOIL. 


Corn Soybeans (L. C. Card No. Mic 60-6403) 











Grain Grain sae 
Stand of A. hybridus : A. hybridus Gulshan Rai Saini, Ph.D. 
yield — mo yield — a. " ; 1960 
A. hybridus ba /acre lbs/acre bu/acre lbs/acre The Ohio State University, 





Band 64.4 2845 12.6 4290 mast | 
- 67.3 2685 14.6 3736 In this study two soil types were separated into dif- 


5" 77.6 2061 19.1 3181 ferent size fractions of water-stable aggregates by wet 
10" 90.6 1270 24.9 2557 sieving. The following physical and chemical properties 
20" 92.2 942 26.9 2001 of the aggregates were studied: (1) mechanical analysis, 
40" 101.2 478 31.9 1182 (2) differential thermal analysis before and after destruc- 

Check 107.5 0 39.9 0 tion of the organic matter, (3) exchangeable potassium, 
calcium, hydrogen, total metallic cations, and cation ex- 
change capacity, (4) organic carbon, (5) polyuronides, 
r roge d free ir e. 

soybeans, the same is about 15 times that of weed-free 6) ga tt) +4. of > Ahan chewed that 
plots. ? clay content per se had no relationship to the size of the 

In the time of weed . emoval experiment, the results aggregate. The differential thermal curves before and 
obtained are summarized in table 2. after the destruction of organic matter indicated that 
larger-sized aggregates of Hoytville soil contained more 
; montmorillonite clay than did the smaller ones. This was 
Table 2. -- Effect of time of weed removal (Amaranthus also confirmed by the higher exchange capacity of larger 

hybridus L.) on yield of corn and soybeans aggregates when the same was expressed on an equivalent 

bai aoa clay basis. 

With the destruction of organic matter, there was a 

Corn Soybeans considerable decrease in the exchangeable calcium but the 
Mean Mean exchangeable hydrogen had increased. Probably, exc e- 
Time of Grain ields & By- Grain ields A able Ca was forming a bridge between the clay it tap 














bridus 
Salaes n/a; ganic matter. 
x bs/acre bu/acre check ibe/acre Organic matter and proteins per se did not relate to 
the size of the aggregates. However, the larger-sized 
Check water-stable aggregates contained more uronides and more 
(no free iron oxides than did the smaller aggregates. 
weeds) 112.09 100.00 0 . . In conclusion, it was considered that large aggregates 
4weeks 105.31 93.73 292 ; . are large because of higher contents of montmorillonite 
Tweeks 104.29 92.82 367 ‘ , type of clay, uronides, and free Fe2Os. 
10weeks 91.07 81.05 1034 
13weeks 85.42 76.02 1375 . . Part I 


seweeks ('TE.05 TO.1e Tia . ‘ The statistical relationship between particle density 

weeds and organic matter was established for soils in different 
a Fe natural drainage classes. Similar relationships were es- 
moves =. OLE = lle 7 - tablished between organic matter and bulk density. 

The results indicate that particle density has a statisti- 
cally significant correlation with organic matter in some 

The results indicate that time of weed removal has a soils, but most often it is overshadowed by other factors 
significant influence on yield of corn and soybeans. In of soil formation, such as parent material and degree of 
corn, the greatest yield reductions occurred when weeds weathering. 
were allowed to grow for 8-10 weeks. Corn has developed Bulk density was significantly correlated with organic 
to the silk emergence stage at this time. The yield reduc- matter, however, and regression equations were calculated. 
tions measured at this stage were about 12%, which is From these equations it is possible to predict with a fair 
more than 1/3 of the total seasonal loss in corn. degree of accuracy the bulk density in each drainage class 

In soybeans, yield reductions were more than 50% if when the organic matter content is known. 
weeds are allowed to grow for 10-12 weeks. Such severe Microfilm $2.75; Xerox $5.40. 107 pages. 
effects could be expected from weeds which overtop or 
seriously shade soybeans. 

These experiments help point out the magnitude of 
yield losses resulting from various stands of Amaranthus 
hybridus L. in corn and soybeans. They indicate the im- 
portance of weed control in these crops. 

Microfilm $2.75; Xerox $5.20. 103 pages. 
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AGRICULTURE, PLANT PATHOLOGY 


ALFALFA MOSAIC VIRUS 
IN RELATION TO TUBER NECROSIS 
IN THE POTATO VARIETY RED LA SODA 


(L. C. Card No. Mic 61-630) 


Javier Cervantes Romo, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor R. H. Larson 


A potato tuber necrosis observed in a Nebraska crop of 
Red La Soda variety was identified as a disease caused by 
a strain of the alfalfa mosaic virus (AMV). The identifi- 
cation was based on the host range of the virus, symptom- 
atology, physical properties, cross protection tests and 
serological reactions. 

The host range of La Soda virus was the usual for the 
AMV. A large number of species from the families Legu- 
minosae and Solanaceae was susceptible. Twenty four 
varieties of potato (Solanum tuberosum) tested were sus- 
ceptible and the most characteristic symptom was vine and 
tuber necrosis. Internal and external necrosis was ob- 
served in tubers of the varieties Canus, Cobbler, Burbank, 
Pontiac, Red La Soda, Saco, Sequoia, Tawa, and Triumph. 
The possibility that necrosis develops in other varieties 
was not eliminated. The following species were added to 
the list of hosts susceptible to AMV: Dolichos bifloris, 
Crotalaria spectabilis, Lycium chinense, L. europeum, L. 
ferocissimum, L, halimifolium, Nicotiana debneyi, N. 
glauca, Trifolium glomeratum, Solanum capsicastrum, and 
S. pseudo-capsicastrum. 

The virus was transmitted mechanically, by grafting, 
and through the tubers. The physical properties were 
thermal inactivation point at 60 - 65° C, a dilution end point 
at about 1:10,000, and longevity in vitro from 5 to 6 days. 
The virus remained infectious after infected tissue was 
desiccated and stored at 4° C. for one year and after par- 
tially purified sap was stored at 4° C. for three months 
but not after five months. Infectivity of the virus in par- 
tially purified preparations was not lost by freezing and 
thawing. 

La Soda AMV is very similar but not identical to the 
potato tuber necrosis strain. Therefore, it is proposed 
that it be called “La Soda tuber necrosis” strain. 

Microfilm $2.75; Xerox $3.80. 68 pages. 























INFLUENCE OF TIME, TEMPERATURE, 
AND CHEMICALS IN THE CONTROL 
OF ROOT KNOT ON PROPAGATING STOCK, 
AND THE COMPARATIVE EFFECT OF 
TEMPERATURE ON MELOIDOGYNE SPECIES. 


(L. C. Card No. Mic 61-949) 


Jerry Tyler Walker, Ph.D. 
The Ohio State University, 1960 


Nurserymen of Ohio and elsewhere are becoming in- 
creasingly aware of nematodes and the damage they cause 
to planting stock. Losses in the nursery industry due to 
nematodes may be reduced by the application of chemicals 
to areas used for nursery plant production. The continued 





success of soil treatments depends largely upon the planting 
of nematode-free stock. The attainment and use of propagat - 
ing stock, free of plant parasitic nematodes such as root 
knot, are important phases ina nematode control program. 

The use of heat is known to be an effective measure for 
the nematode control of propagating stock. A study of the 
use of heat (hot water) in combination with chemical com- 
pounds was made in an attempt to control root knot nem- 
atode, Meloidogyne, on ajuga and anemone. To better 
understand and to extend the usefulness of findings, the 
effect of hot water on different species of Meloidogyne was 
investigated. 

Chemical compounds and water were evaluated for 
phytotoxicity and nematode control. Propagating stock of 
ajuga and anemone was treated for various times at dif- 
ferent temperatures ranging from 23° to 46°C. Some of 
the chemicals used were diphenyl sulfide (9,882), 1-5 di- 
bromopentane (S 1055), 0,0-diethyl 0-2-pyrazinyl phos- 
phorothioate (18,133), 0,0, diethyl S- phosphoro-dithioate 
(Thimet), and 1, 2-D-dibromo-3-chloropropane (Nemagon 
and M 1585). 

Certain chemicals when used at 0.25 per cent concen- 
tration for 40 minutes were phytotoxic (as measured by 
plant survival) to ajuga and anemone. The toxicity of cer- 
tain chemicals was not significantly increased at this con- 
centration unless used at 46°C. Phytotoxicity of chemicals 
to ajuga increased to a greater extent with longer expo- 
sure times than with increasing temperature. Phytotox- 
icity of compounds to anemone was more dependent upon 
temperature than upon exposure time. 

Chemical treatments were less toxic to ajuga when 
used at 400 mg per liter than when used at 0.25 per cent. 

Water used at 44°C for 30 minutes or 46°C for 20 min- 
utes resulted in the satisfactory nematode control (as 
measured by the number of root knots on adjacent tomato 
plants) of ajuga and anemone. No plant injury was ap- 
parent. 

Some root knot control of ajuga and anemone occurred 
with certain chemicals at 0.25 per cent when plants were 
treated for 20 or 40 minutes at 23°-25°C. The use of cer- 
tain compounds proved to be more effective in root knot 
control of ajuga and anemone at the 400 mg rate at tem- 
peratures above 23°-25°C. Nemagon and 18,133 were usu- 
ally the most effective for root knot control. 

An in vitro study was made of the effect of hot water at 
different temperatures on five Meloidogyne species. 
Newly hatched nematodes, collected from egg masses ob- 
tained from Rutgers tomato roots, were exposed in water 
to 42°, 44°, 46°, 48° or 50°C for various intervals. Regres- 
sion coefficients were calculated for each species from 
the percentage of inactive nematodes 48 hours after treat- 
ment. Coefficients were substituted in a multiple linear 
equation to solve for the percentage kill at a given time 
and temperature. 

Complete kill of larvae of M. hapla occurred in less 
time at each temperature than with larvae of other species; 
the longest time was required for M. arenaria larvae. Egg 
masses Of M. hapla were more sensitive to certain expo- 
sures at 46" and 48°C (as determined by the number of 
nematodes hatching from treated egg masses) than were 
those of other species. 

These data indicate that other species of root knot 
nematode are less sensitive to heat than is M. hapla. 
Further investigations of the sensitivity to heat among 
species may prove worth while from a physiological stand- 
point. Microfilm $2.75; Xerox $4.40. 84 pages. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





ANATOMY 


HISTOLOGY OF THE URETHRA AND 
ACCESSORY SEX GLANDS OF THE 
DOMESTIC ANIMALS AND OBSERVATIONS 
ON THE SURGICAL INSERTION OF THE 
URINARY BLADDER-NECK INTO THE 
DESCENDING COLON IN THE DOG 


(L. C. Card No. Mic 61-1154) 


Madan B. Bharadwaj, Ph.D. 
Michigan State University, 1960 


Major Professor: M. Lois Calhoun 


Comparative histological studies of the urethrae and 
accessory sex glands were made on fifty-two domestic ani- 
mals of seven species. The surgical insertion of the 
bladder into the intestine was done in three female dogs 
and one male dog. 

The pelvic urethra of the ruminants and the boar con- 
tains a pars disseminata. The boar has the most extensive 
disseminate prostate while the buck and the ram contain 
large cavernous spaces within the prostatic lobules. These 
cavernous spaces are especially large in the buck. The 
horse has “Glands of Littre” in the fibromuscular sub- 
mucosa. The dog presents a prostatic and a membranous 
part of the pelvic urethra while the cat has preprostatic, 
prostatic and post prostatic portions. 

Variations are marked in the penile urethra of the do- 
mestic animals. The bulbocavernous muscle is present 
ventrolaterally in the urethra of the horse and the cat, 
while in the ruminants and the boar, the white fibrous tunic 
derived from the corpus cavernosum penis surrounds the 
urethra. In the dog, the urethra is lodged in the ventrally 
grooved os penis. The size of the cavernous spaces and 
the distribution of the elastic tissue in the trabeculae are 
most extensive in the buck. In all animals the cavernous 
spaces increase in size peripherally, and in the boar the 
urethra is contained inside a peripherally placed cav- 
ernous sinus. The processus urethrae of the bull and the 
horse contain erectile tissue, while in the buck and the ram 
the urethral lumen of the process is flanked by fibrocarti- 
lagenous cords. Specialized nerve endings are seen in the 
processus urethrae of the buck. 

In the female animals the cavernous spaces are most 
marked in the carnivores. The submucosa of the mare’s 
urethra is rich in longitudinally placed smooth muscle 
bundles. The cow presents cavernous spaces in the tunica 
propria in addition to the cavernous spaces seen in the 
submucosa of all the animals. Lamellated corpuscles are 
frequently seen in the urethral wall of the cat. 

The seminal vesicle is a true vesicular structure in the 
horse. It is glandular in ruminants and is structurally in- 
termediate to the above two groups in the boar. The gland 
is compound tubular in the horse and the boar and is 
tubulo-alveolar in ruminants. The lining epithelium is 
simple columnar in the horse and boar, and it is pseudo- 
stratified columnar in ruminants. The ducts have an epi- 
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thelial lining similar to the glands. In the mature bull, the 
basal epithelial cells contain fat. The ram lamb exhibits 
fat in these cells but fat is absent in the basal cells in the 
adult ram. The secretion is mainly serous in all species. 
Spermatozoa are frequently seen in the gland of the buck 
and the ram. 

The prostate gland is present in all domestic animals, 
but the location and distribution varies in most species. 
The gland is compound tubulo-alveolar in ruminants and 
compound tubular in the remainder of the animals. The 
epithelial lining is simple columnar in all species. The 
secretion is serous in the horse, dog and cat, seromucous 
in ruminants, and mainly serous secretion with only traces 
of mucus in the boar. Concretions in the bull and corpora 
amylacea in the dog are occasionally seen. 

The bulbo-urethral glands are absent in the dog. The 
gland is compound tubular in all species except in the 
horse and the boar. In the two latter species it is com- 
pound tubulo-alveolar. The tubules and the ducts are lined 
by simple columnar epithelium in all animals. The secre- 
tion is mainly serous in the horse, while the other animals 
have a mucous secretion with traces of serous secretion. 

The insertion of the bladder to the descending colon in 
the dogs revealed that the operation has no visible ad- 
verse effects in the adult females. It does not interfere 
with the normal gestation period or the prenatal develop- 
ment of the fetuses carried by pregnant experimental ani- 
mals. The condition is disadvantageous in the male dog, 
and in addition to the surgical risks, leads to the regres- 
sion of the prostate gland in the recovered animal. 

Microfilm $3.70; Xerox $12.85. 285 pages. 


MORPHOLOGICAL EFFECTS 
OF A DIETARY-INDUCED 
HYPERPARATHYROIDISM ON THE 
PARATHYROIDS, KIDNEYS, AND 
TIBIAS OF RATS. 


(L. C. Card No. Mic 61-1165) 


Charlotte Marie Dienhart, Ph.D. 
Michigan State University, 1960 


The parathyroids, kidneys and tibias of non-pregnant, 
pregnant, and lactating Long-Evans hooded rats maintained 
on a low calcium, vitamin D-free diet for 1-20 days were 
examined for morphological changes and compared to tis- 
sues from animals which had been fed a stock diet. Sig- 
nificant cellular hypertrophy of the parathyroids occurred 
and reached a peak on the tenth day. This hypertrophy 
was directly correlated with the length of the dietary pe- 
riod, After 10 days the glands showed a slight regression 
in size but were still enlarged to a significant degree. 
Renal matastatic calcifications, degenerating tubular epi- 
thelial cells and thickened glomerular capsules were found 
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in the kidneys of all animals on the experimental diet. The 
degree of damage was directly correlated with the time of 
the diet period. The tibias, after the third dietary day, 
showed a progressive disruption of the normal calcification 
process manifested chiefly by a narrowing of the epiphyseal 
plates and a reduction in the hypertrophied cartilage cell 
zones and numbers of bony spicules. The greatest degree of 
change in all tissues appeared in the pregnant group. 
Microfilm $2.75; Xerox $6.00. 121 pages. 


SOME IMPORTANT JAW MUSCLES 
IN MAMMALS: A COMPARATIVE STUDY. 


(L. C. Card No. Mic 61-910) 


Joanna Narain Gidwani, Ph.D. 
The Ohio State University, 1960 


A study of some important jaw muscles of representa- 
tive mammals was undertaken. This study includes a 





comprehensive survey of the literature; a series of dis- 
sections on members of various orders of mammals, 
designed to repeat the work of other investigators, and to 
furnish further information; a series of dissections and 
original observations on the order Chiroptera; illustra- 
tions of all species studied, plus evidence to support 
the theories that the bones and muscles associated with 
the jaws are of importance taxonomically, and that they 
furnish a reflection of the dietary habits of the cifferent 
forms. 

The work on the order Chiroptera, a hitherto neglected 
order, insofar as the jaw muscles are concerned, con- 
stitutes a unit of original work of great interest with 
relation to jaw musculature versus diet. The Chiroptera 
proved an excellent order with which to illustrate the 
premise of the author that there is a pronounced corre- 
lation between diet and the development, both absolute 
and relative, of the jaw muscles and the bones to which 
they attach. 

Microfilm $3.65; Xerox $12.85. 282 pages. 
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AN ANALYSIS OF SOCIAL 
MOVEMENTS ON A PERUVIAN 
HIGHLAND HACIENDA 


(L. C. Card No. Mic 61-23) 


Clifford Robert Barnett, Ph.D. 
Cornell University, 1960 


This study is based primarily on field work (1953-1954) 
done in Vicos, an hacienda inhabited by approximately 
1,900 Quechua-speaking Indians. The author relates the 
conservatism of Vicos, its inability to organize as a com- 
munity, and many other aspects of its ethos to the hacienda 
system. Community activities, once directly in the hands 
of the Vicosinos, have been taken over, often by mutual 
consent, by the patron. The system has undermined the 
authority of local officials, the authority of the father in 
the family, and has prevented the development of positive 
attitudes towards a community organization. The careless 
work and stealing encouraged and facilitated by the system 
have come to dominate Vicos life and work. Economically 
inefficient for both patron and peon, the system has fos- 
tered acceptance of authoritarian, paternalistic rule by 
outside agents. 

Despite isolation and conservatism of Vicos, historical 
records show three unsuccessful political movements: in 
1912, to protest the abuses of the patron; in 1925, to re- 
quest expropriation of the hacienda by the government from 
the public benefit society which owns it with eventual pur- 
chase by the Vicosinos; and in 1946, to rent the hacienda 
for the community. The three movements were stimulated 
and guided by mestizos from outside of Vicos and they co- 
incided with national political changes. The aid given 
Vicos leaders by their mestizo advisers was a byproduct of 
their compadrazgo relationships. The motivations of these 
mestizos involved a complex of unenlightened self-interest; 








political doctrine; and a romantic view of the Indian based 
upon the assumption of Incaic survivals in the contemporary 
Indian community. 

The Vicosinos did not support their leaders even though 
the first protest movement proved temporarily successful. 
They could not conceive of Vicos without a patron and sus- 
pected that their own leaders were striving for the position. 
Most of the community accepted the generalized mestizo 
view that they were inferior and incapable of managing the 
hacienda. With the exception of the leadership, there was 
little local pride and no realization that Vicos had ever 
been anything but an hacienda. The Incaic ruins about 
them were identified as the handiwork of another more 
powerful and intelligent race--the Ancients. Events which 
occurred more than 60 years ago were pushed back into 
this misty, prehistoric past so that history could be neither 
a source of pride nor a guide for present and future action. 

Only the leaders of the movements were able to link 
the past with the present and feel themselves to be the in- 
heritors of a great tradition. Their knowledge of history 
and the information supplied by sympathetic mestizos gave 
them an understanding of alternatives to the hacienda 
system that were possible of achievement for Vicos. For 
some, however, the historical link was made by placing 
300-year old events in the last century so as to assert 
their direct descent from the family line that once owned 
a considerable portion of Vicos. But the lack of any his- 
torical orientation in the culture and the concommitant 
failure of parents to pass on to the succeeding generations 
the events of even recent history has meant the rapid loss 
of even the history of the 1912 and 1915 movements. 

The Vicos leaders could appeal only to enlightened 
self-interest (without reference to history or tradition): 

a concept which found little response in the culture and so- 
ciety oriented around a powerful but benevolent patron. It 
is suggested that with continuation of the school, wherein 
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the Vicosinos are learning both Spanish to handle the out- 
side world, and a knowledge of their history, they will de- 
velop a sense of pride and a belief in the possibility of 
change. Microfilm $3.00; Xerox $10.35. 230 pages. 


THE JAVANESE POPULATION 
OF SURINAM 


(L. C. Card No. Mic 60-5101) 


Anna Maria de Waal Malefijt, Ph.D. 
Columbia University, 1960 


This study, based upon eight months of field work, deals 
with the Javanese who came to Surinam as contract la- 
borers, arriving in successive shipments in the period be- 
tween 1890 and 1939. After completing their five-year 
contract approximately one-third of these migrants re- 
turned to Java, the others settled in Surinam as small in- 
dependent rice farmers. At present they number approxi- 
mately 38,000. 

The first chapters describe the general environment 
and the demographic patterns of Surinam’s heterogeneous 
population, and a short history of Surinam stresses the 
reasons for and circumstances of the Javanese migrations. 

The following chapters deal topically with the various 
aspects of the Surinam-Javanese culture. The most out- 
standing feature of this culture is the existence of very 
strong internal group integration coupled to resistance to 
culture change. This cultural tenacity is supported not 
only by the prevalent nostalgia of the Javanese for their 
home country and their conscious efforts to preserve its 
cultural practices, but also by the specific nature of the 
culture itself which is structured in such a way that changes 
cannot easily be initiated. 

Each topical chapter demonstrates this thesis. The 
economic system minimizes the aspects of differential 
prosperity, and no status hierarchy based upon relative 
wealth is in existence. Ritual feasts check excess of prop- 
erty through a system of redistributive and reciprocal ex- 
change. The kinship system, which is of the nonunilinear 
kindred type, is widely extended through the usual consan- 
guineal and affinal techniques as well as through mechan- 
isms of fictive kinship. The frequent divorces and remar- 
riages fortify this structure since all in-laws from previous 
marriages are considered to remain relatives. The kinship 
system stresses relative age, and patterns of respect be- 
havior accompany this difference. One important aspect 
of respect behavior is that disagreement with the wishes 
and opinions of older people may not be expressed. Since 
older people tend to be more conservative than the younger 
generations, the latter have little chance to introduce new 
ideas, and by the time they themselves have become seniors 
the old habits have become internalized so that they, in 
turn, resist change. 

The Javanese are Moslems, but their religious system 
is built upon a substratum of animism. The belief in 
spirits dominates every-day life and is much more impor- 
tant to them than the belief in Allah. Frequent communal 
rituals are held, serving to maintain harmony amcng the 
spirits, and it is thought that the human world can prosper 
only when the spirits live in harmony with each other. But 
these rituals will serve their purposes only if the partici- 





pating individuals have no discord in their own mutual re- 
lationships. This state of affairs makes deviance from the 
cultural norm not only an individual misdeed, but would 
upset the spirit world and thus have repercussions for the 
total community. 

Other techniques enforcing public opinion include gossip 
and witchcraft, which are effective because they evoke 
shame. 

The Javanese have accepted certain elements of mate- 
rial culture from the cultures surrounding them, but only 
those which could be easily fitted into their way of life. 
Compared with the other immigrant groups they have re- 
mained behind in economic development and adjustment to 
the total Surinam situation. The Javanese are fully aware 
of their social position, but so far it has drawn them even 
closer together. Some of the younger people try to over- 
come this impasse, but before they can become successful 
it will be necessary for this culture to change first in such 
a way that change itself is no longer frowned upon. 

Microfilm $3.45; Xerox $12.60. 276 pages. 


THE RELIGIOUS FESTIVAL 
(L. C. Card No. Mic 60-6465) 


Henry Farmer Dobyns, Ph.D. 
Cornell University, 1960 


Religious festivals are human institutions in the sense 
that the anthropologist Bronislaw Malinowski defined this 
term, satisfying basic drives such as hunger and well-being 
through a variety of forms of periodically functioning so- 
cial structure. Finite physiological and psychological 
characteristics of human beings limit the possible forms 
of drive satisfaction, giving rise to functionally equivalent 
institutions which provide alternative paths to satisfaction. 
Regional cult festivals based on curing charters seem 
functionally equivalent, for example, to empirical medical 
therapy in terms of meeting the need fcr well-being. 

Two main types of religious festivals occur, distin- 
guished by the basis of membership in the congregation. 
Limited participation congregations are formed by birth- 
right members and celebrate kindred (nuclear and extended 
family, family-sponsored and sociological kindred), speech 
community and tribal festivals. General participation 
festivals are formed by protestative members who cele- 
brate local and pilgrimage festivals, the latter including 
locality, area, regional cult and community-wide subtypes. 
This distinction differentiates between the tribal society 
which is inherently limited in size because its member- 
ship is ascriptive, and potentially unlimited social systems 
constituted by achievement, which include elite and peasant 
segments. 

Festivals actually constitute complex multi-institutional 
compendence systems combining other institutions. Thus 
they function to integrate social systems, but they also at 
times disintegrate social structures of different organiza- 
tional size such as the family, or reinforce socio-economic 
class differentials. 

Dynamic social roles within festival institutions estab- 
lish the compendence relationship. Emissaries of the 
priestly elite occupy such roles in local communities, as- 
sisted or opposed by ritual experts there depending on the 
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number of priests in proportion to believers and the 
priestly attitude toward experts. This means the priest 
advocates cultural change in a community whether he lives 
in city cr country, since belief and devotion characterize 
both urban and rural dwellers. 

The sacred-secular continuum does not coincide with 
the rural-urban residence continuum, as demonstrated by 
re-analysis of data from Yucatan and new data on the re- 
gional cult festival of St. Francis Xavier at Magdalena, 
Sonora, Mexico, presented by the author. 

Microfilm $6.30; Xerox $22.50. 496 pages. 


COMPETITION IN PALAU 
(L. C. Card No. Mic 61-926) 


Robert Kellogg McKnight, Ph.D. 
The Ohio State University, 1960 


The competitive aspect of Palauan culture has attracted 
the attention of a number of anthropological observers in 
their descriptions of the society. The articulate Palauan, 
himself, draws attention to competition in his portrayal of 
his society and in his image of self and other Palauans. In 
this dissertation the focus is on competition in the tradi- 
tional society and in the changing contemporary scene. 

The study is primarily descriptive, showing in what 
ways competition has been expressed in the formalized 
segmentation of the traditional society, and how competi- 


tive behaviors find expression in current social interaction. 


Political and economic competition are illustrated ina 
discussion of vertical and horizontal structures in the tra- 
ditional society; the village club is discussed as a focus of 
social learning and directed competition or intervillage 
conflict; and the theme of competition is discussed as a 
phenomenon in contemporary Palau. The utilization of 
competitive behaviors as a productive device is illustrated, 
and the Palauan ideal of controlled competition in a real- 
istic arena is indicated. The disorientation of competition 
from the traditional network of political and economic ob- 
ligations is stated as analogous to the malfunctioning of 
any major productive force in a society and is indicated as 
a current problem in the mobilization of effective social 
activity in Palau. 

Aside from potential practical value in the discussion 
of a current social problem in Palau, the study suggests 
certain wider theoretical meanings. These lie in the re- 
affirmation of the significance of interpersonal and inter- 
group competition in an ongoing productive society and in 
the refutation of a recurrent image of social life ina 
primitive society as spontaneously or mechanically coop- 
erative. In Palauan society cooperation occurs almost as 
a by-product or necessary adjunct to competition between 
clans, village club teams, or feuding villages. A focus of 
attention within the cooperating groups reveals the essen- 
tiality of competition within them down to the ideal-type 
hero-leader portrayed in the study. 

The research was made possible through the residence 
of the writer in Palau during a two-year period as District 
Anthropologist with the Government of the Trust Territory 
of the Pacific Islands. The cooperation of the Trust Ter- 
ritory Government and the encouragement of the American 
administration in the conduct of this and other basic social 





research are acknowledged. Research methodology in the 
field consisted of extensive interviewing of Palauan elders 
concerning the reconstruction of the traditional culture and 
of personal observations and discussions with younger 
Palauans relative to the current social situation. 

Microfilm $2.75; Xerox $9.00. 198 pages. 


AN INVENTORY OF NON-BUDDHIST 
SUPERNATURAL OBJECTS IN A 
CENTRAL THAI VILLAGE 


(L. C. Card No. Mic 61-17) 


Robert Bayard Textor, Ph.D. 
Cornell University, 1960 


This inventory describes “supernatural objects” in the 
culture of the village of Bang Chan, twenty-five miles east 
of Bangkok, Thailand. All discoverable “supernatural ob- 
jects” are included in the analysis, except that two super- 
natural realms are excluded: 1) the Buddhist, merit- 
connected supernatural realm, and 2) the realm of 
divination. A supernatural object is defined as “any cul- 
turally standardized nominative term in the language, that 
is believed to represent a class of substantive beings or 
things, which possess, and sometimes use, supernatural 
power.” The total number of such objects discoverable in 
the Bang Chan culture came to 118. 

While freely gathered ethnographic information is sup- 
plied wherever relevant, the descriptive data have been 
obtained, and are here presented, in accordance with a 
fixed set of categories. These categories may be summa- 
rized as follows: 

I, Variables concerning each particular class of “su- 
pernatural object,” e.g.: its historical derivation; and 
whether it is singular or plural; material or non-material; 
anthropomorphic or not; derived from a dead person or 
not; and whether related to child-birth or -rearing, or not. 

Il. Variables concerning the individual human actor 
who interacts with the supernatural object, e.g.: whether 
the actor is lay, clerical, or Moslem. 

Il. Variables concerning the role of doctor, if any. 

IV. Whether the actor’s interaction with the object is 
designed to influence a particular human victim, or not. 

V. Variables concerning the relationship between the 
actor and the object, e.g.: whether the actor’s basic stance 
is that of commanding or supplicating the object; whether 
the object can enter a human body; and the various re- 
wards and punishments obtainable from the object. 

In addition to the above systematic description, func- 
tional analyses are added wherever possible. Functions 
might be manifest or latent, individual or social, positive 
or negative. 

The supernatural objects are readily classifiable on the 
basis of gross form, e.g.: small material objects requir- 
ing the sacralization of a doctor; complex material homeo- 
pathic objects; and anthropomorphic objects such as 
ghosts and devas. Certain rewards tend to be produced by 
a particular type of object, e.g.: invulnerability by the 
small material objects, “black magic” by the complex 
homeopathic objects, and general protection by the devas. 
The same is true of punishments, e.g.: ghosts tend to be 
associated with punishment that takes the form of illness. 
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More complex concatenations of attributes can also be 
discovered, e.g.: material non-anthropomorphic super- 
natural objects tend to be commanded by the actor, pro- 
ducing rewards that are specific and episodic; by con- 





trast, non-material anthropomorphic objects tend to be 
supplicated by the actor, producing rewards that are gen- 
eral, diffuse, and enduring. 

Microfilm $7.30; Xerox $25.90. 573 pages. 
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STUDIES ON THE PURIFICATION AND 
LOCALIZATION OF TYPE E 
BOTULINUM TOXIN 


(L. C. Card No. Mic 61-1514) 


Raynor Norbert Appell, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Elizabeth McCoy 


Purification of type E botulinum toxin was attempted as 
part of an effort to prove the presence of toxin within the 
intact bacterial cell. The intracellularity of botulinum 
toxin and other classical exotoxins and their release only 
upon autolysis of the cell has been inferred from results 
obtained by several investigators using a variety of indi- 
rect methods, but has never been proved by direct visual 
demonstration. 

The Hazen salmon strain of C. botulinum type E was 
found to be the superior toxin producer of several type E 
strains tested, and was chosen as the toxin source for puri- 
fication studies. Cultures grown in cellophane sacs sus- 
pended in casein hydrolysate-yeast extract-glucose medium 
or brain-heart infusion broth with added glucose produced 
toxin yields averaging, after trypsin activation, 1 x 10° 
mouse LDso/ml. 

Two precipitations of the toxin preparation with half- 
saturated ammonium sulfate resulted in a 30-fold purifi- 
cation. The final product contained 4.55 x 10° mouse 
LDso/mg of protein. Injection of rabbits with a toxoid pre- 
pared from this partially purified toxin resulted in the 
production of antisera capable of neutralizing 400,000 
mouse MLD/ml. 

Indirect fluorescent antibody studies showed cells of 
C. botulinum type E to fluoresce brilliantly when treated 
with specific antiserum and fluorescent sheep anti-rabbit- 
globulin serum. Cell walls alone did not fluoresce when 
treated in the same manner, nor did any of the control 
smears. This is presumptive proof for intracellularity of 
the toxin, but definite proof is lacking in the absence of an 
antiserum free from antibodies against extraneous pro- 
teins of the bacterial cell. 

When examined by gel diffusion, the toxin preparation 
exhibited 3 lines, representing a minimum of 3 antigens. 
When subjected to immunoelectrophoresis, at least 6 lines 
were evident in the same preparation. Titration of eluates 
of agar sections from plates developed by latter procedure 
indicated the toxin to be concentrated in a narrow area 
corresponding with not more than one of the precipitate 
lines. These results demonstrate the presence of several 
extraneous antigens in the toxin preparation and indicate 
the need for more sophisticated procedures for final toxin 
purification. 





In attempts to purify the toxin by starch block electro- 
phoresis, analysis of eluates from sections of the block 
showed prominent and well-defined toxin and protein peaks. 
Identity of the toxin was confirmed by neutralization with 
antitoxin. However, a quantity of toxin sufficient for further 
serological studies could not be recovered from the block. 
Need for modifications of the technique is indicated, but the 
results obtained thus far offer promise for ultimate toxin 
purification by this method. 

Toxicity titrations of eluates from starch block sections 
also demonstrated that the toxin fraction migrated toward 
the cathode below pH 8.4, which indicates an isoelectric 
point for type E toxin which is considerably higher than the 
isoelectric point of pH 5.5 determined for type A botulinum 
toxin. This also suggests a different chemical composition 
for the type E toxin, probably on the basis of the amino 
acids represented and their relative concentrations. 

Treatment with a variety of techniques failed to induce 
the formation of protoplasts from C. botulinum type E 
cells. Because of reports in the literature that antibody 
globulin cannot penetrate the bacterial cell wall, and be- 
cause a pure toxin preparation is not presently available, 
it would appear that successful visual localization of the 
toxin by the fluorescent antibody method awaits the devel- 
opment of a technique for producing protoplasts from this 
organism, and a procedure for isolating the active toxic 
fraction from the toxin preparation. 

Microfilm $2.75; Xerox $5.80. 118 pages. 


CYTOLOGICAL AND CYTOCHEMICAL 
STUDIES OF POLIOVIRUS TYPE I 
ON CULTURED HUMAN AMNION CELLS 


(L. C. Card No. Mic 61-534) 


Robert Wayne Atchison, Ph.D. 
University of Kansas, 1960 


A human amnion cell strain (RA) was developed from 
primary amnion cells cultured in vitro. This strain has 
been maintained for over two years and has always ap- 
peared epithelial-like. One clonal strain (RA-1) was de- 
rived from a single RA cell and comparison studies be- 
tween it and the parent RA strain revealed only minor 
differences in: (1) the rate of cell proliferation and mitotic 
indices, (2) titer of poliovirus produced as determined by 
the TCIDso (tissue culture infective dose—50 per cent) 
technique, and (3) size and number of viral plaques pro- 
duced using an agar overlay technique. 

RA cell cultures were susceptible to types I, I, and III 
of poliovirus, Coxsackie B5, ECHO 6, vaccinia and herpes 
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simplex viruses, but not to influenza A and B, Coxsackie 
A9 and ECHO 9 strains of viruses tested. 

The cytopathogenic effect of poliovirus type I (Mahoney) 
was studied on primary amnion cells, RA and RA-1 cell 
strains at varying time intervals after inoculation, using a 
variety of qualitative histological and histochemical tech- 
niques including: (1) hematoxylin and eosin staining, 

(2) May-Griinwald-Giemsa staining, (3) methyl green- 
pyronin staining (with ribonuclease treatment to determine 
the specificity of pyronin for cytoplasmic ribonucleic acid), 
and (4) acridine orange staining (with ribonuclease treat- 
ment to differentiate cellular deoxyribonucleic acid and 
ribonucleic acid). Results from these techniques showed 
that virus-inoculated cells, in contrast to control cells, 
underwent an alteration in nuclear morphology as early as 
five hours after inoculation of two plaque forming units of 
virus per cell. By seven to 12 hours after inoculation, the 
nucleus and cytoplasm both showed profound changes from 
the normal condition including: (1) the early appearance of 
eosinophilic intranuclear inclusions, and (2) the later ap- 
pearance of basophilic intracytoplasmic inclusions. The 
direct fluorescent antibody technique was successfully used 
to show the presence of poliovirus antigen within the cyto- 
plasm, but not the nucleus or nucleoli, of the infected cells. 

Quantitative fluorometric microassays of control and 
infected primary amnion, RA and RA-1 cell homogenates 
revealed an increase in glucose-6-phosphate dehydrogenase 
activity during the time of rapid formation of infectious 
poliovirus and generally prior to the development of pro- 
nounced cytopathology. A profound decrease in enzymatic 
activity occurred 12 hours after inoculation of the virus. 
The significance of these enzymatic changes in poliovirus- 
infected cells was discussed with regards to the possible 
functions of the phosphogluconate pathway of carbohydrate 
metabolism. 

Glucose-6-phosphate dehydrogenase activity was quali- 
tatively demonstrated intracellularly in an indirect manner 
by means of triphosphopyridine diaphorase-catalyzed re- 
duction of a tetrazolium salt (Nitro-BT). 

Microfilm $2.75; Xerox $8.20. 176 pages. 


INFLUENCE OF COLLOIDAL AND 
LARGER SUSPENDED PARTICLES ON THE 
RESPIRATION OF AEROBACTER AEROGENES 


(L. C. Card No. Mic 61-992) 


Leon Joseph Damsky, Ph.D. 
Kansas State University, 1961 





The pronounced effect which colloidal materials can 
exert upon microbial activities, and upon microbial prod- 
ucts as well, has been known for many years. In the field 
of soil microbiology there have been reports from some 
workers of the beneficial effects colloids will exert upon 
the phenomena of N-fixation and nitrification. Other re- 
searchers have denied this, their findings indicating that 
colloids have no effect in regulating either process. Some 
investigators have even concluded that the presence of col- 


loids will, under certain conditions, inhibit these processes. 


The present study was planned to investigate the effects of 
such particles upon the respiration of bacterial cells. N- 
transformations were not considered in this work. The 





primary objective was to study 1) the rate of O2 uptake 
and 2) the total O2 uptake of bacterial cells in the absence 
and in the presence of various suspended particles. 

The study of the effect of colloidal materials upon mi- 
crobial activities may be resolved by the use of several 
methods. In the present study the manometric approach 
was used and correlated data on the effects of various 
colloids upon the respiration of glucose, gluconate and 
acetate by A. aerogenes were analyzed. These particular 
substrates were selected because they are readily attacked 
by the organism, but offer no opportunity for cell multipli- 
cation, and because the differences among them are pri- 
marily those of size and ionic charge. 

These studies reveal that an absolute hypothesis on the 
effect of colloidal materials upon microbial respiration 
cannot be formulated from the data available. The results 
obtained will vary; much depends upon the nature of the 
substrate and the nature of the colloid used. Some colloids 
will adsorb substrate, but the substrate so adsorbed is not 
necessarily rendered impervious to microbial attack. It 
has also been shown that adsorption of cells by colloid can 
be quantitatively determined. 

From observations made on the inhibitory effect of ka- 
olinite on the respiration of gluconate by A. aerogenes, it 
has been postulated that the inhibition is brought about in 
part by cell injury. This cell injury is manifest only when 
the cells are respiring on substrate. It has also been sug- 
gested that injured cells may be able to synthesize rapidly 
the injured part from substrate added after the first supply 
of substrate has been depleted. 

Microfilm $2.75; Xerox $6.60. 138 pages. 


THE SERUM AGGLUTINATING, BLOCKING 
AND PRECIPITATING ANTIBODIES AND 
THE PROTEINS IN BRUCELLOSIS. 


(L. C. Card No. Mic 61-687) 


Harry Glenchur, M.D., Ph.D. 
University of Minnesota, 1960 


The present study was designed to provide greater un- 
derstanding on the diagnostic significance of the aggluti- 
nating, blocking and precipitating antibodies in brucellosis; 
the serum protein electrophoretic changes were also 
studied. Brucellar hyperimmunized and infected rabbits 
and mice were used as experimental models. A small se- 
ries of proven cases of human brucellosis was studied to 
compare serological changes in experimental and human 
brucellosis. The results were as follows: 

1. Hyperimmunization of rabbits with killed Br. abortus 
called forth blocking intibodies which appeared late and 
only if the antigenic dose was large. Infection of mice with 
Br. melitensis induced the early appearance of blocking 
antibodies. A species difference in the mode of antibody 
production was thus suggested. 

2. Blocking antibodies were shown to have a shifting 
electrophoretic mobility among rabbit and human serum 
proteins, varying with the duration of antigenic stimulation. 
Early, the blocking activity appeared in the slow moving 
gamma globulins; with continued stimulation, blocking an- 
tibodies migrated with the mobility of the beta globulins. 

3. Hyperimmunization of rabbits with killed Br. abortus 
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induced a rise in gamma globulins only if the antigenic 

dose was large. Absorption of antisera with homologous 
antigen reduced the gamma globulins to normal levels. In 
Br. melitensis-infected rabbits, there was also a marked 
rise of gamma globulins, but absorption only partially re- 
duced them. Therefore, nonviable cells produced increased 
gamma globulins composed mostly of specific antibodies, 
while viable multiplying cells induced an increase in non- 
specific or nonabsorbable gamma globulin in addition to 
specific antibodies. 

Br. melitensis-infected mice had an increase in both 
beta and gamma globulins. 

4. Induced bacteremias in Brucella-immunized, hyper- 
immunized and passively immunized rabbits demonstrated 
no difference in handling of Brucellae. All showed a spe- 
cific, accelerated removal of Br. melitensis from the blood 
stream. Thus, blocking antibodies in hyperimmunized 
animals did not impair removal of bacteria from the blood 
stream. 

5. Precipitins were demonstrable against a soluble an- 
tigen of Br. melitensis (obtained by mechanical disinte- 
gration of fresh cells) after hyperimmunization of rabbits 
with killed Br. abortus. Continued hyperimmunization in- 
duced two to three additional precipitins. Cessation of 
antigenic injections resulted in a disappearance of precipi- 
tins and blocking antibodies but not of agglutinins within 14 
weeks. Restimulation with homologous antigen induced the 
recall of serum precipitins in one week. 

Br. melitensis-infected rabbits developed a greater 
number of serum precipitins with increased severity of 
their brucellar lesions. A maximum of six precipitin lines 
were shown in one rabbit with miliary splenic abscesses. 

6. Injection of soluble Br. melitensis antigen into rab- 
bits produced blocking antibodies and a single precipitin 
line which could not be absorbed with homologous whole 
cells. Starch block electrophoresis of the antisera re- 
vealed the blocking antibody in the beta globulins. In view 
of the shifting electrophoretic mobility of blocking anti- 
bodies in brucellosis, the blocking antibodies may be pro- 
duced against both surface and internal antigens. With 
hyperimmunization or chronic infection, blocking anti- 
bodies were formed mostly against internal antigens and 
appeared in the beta globulins. 

7. Ouchterlony precipitin tests were performed on the 
sera of 11 patients with brucellosis in the acute, “chronic” 
and abscess stages. Precipitin lines were found only in 
the sera of the patients with abscesses. The remainder of 
the patients did not demonstrate serum brucellar precipi- 
tins against the soluble Br. melitensis antigen. These re- 
sults recommend the use of the precipitin test as an indi- 
cator of active, severe Brucella infection. 

8. The hypothesis is advanced that continued heavy an- 
tigenic stimulation allows antibody production against 
deeper structures in the bacterial cell. This hypothesis 
could be applied to other forms of hyperimmunization with 
other complex microorganisms. 

Microfilm $2.75; Xerox $5.60. 115 pages. 





NUMBER, DISTRIBUTION, AND 
BIOCHEMISTRY OF ORAL 
KERATINOLYTIC MICROORGANISMS. 


(L. C. Card No. Mic 61-395) 


KarlErik Sture Karlson, Ph.D. 
University of Southern California, 1961 


Chairman: Professor Appleman 


The purpose of this investigation was to determine the 
presence, the relative number, and the identity of oral 
keratinolytic microflora, and also to do a limited study of 
the biochemistry of keratin degradation. 

The microorganisms were demonstrated by using an 
enrichment medium consisting of turkey feather barbs 
(keratin) autoclaved with a mineral salts solution, inocu- 
lated and incubated on a rotary shaker at 37° C. for a month 
or until positive. The turkey feathers supplied the only 
source of carbon, nitrogen, and energy. The utilization of 
autoclaved keratin was demonstrated by the growth of the 
organism, increase in the pH of the supernatant, increase 
in the amount of nonparticulate soluble nitrogen in the su- 
pernatant, and disruption of the feather morphology. 

Keratin-utilizing microorganisms were found in 24 of 
50 saliva samples obtained from children (48 per cent) and 
in 33 of 50 saliva samples obtained from adults (66 per 
cent). No relationship was found between the presence of 
keratinolytic microflora and the number of carious teeth 
in the dentition of the donors of the saliva. The organisms 
were present in low numbers, since growth seldom oc- 
curred when 0.001 ml. of saliva was used as the inoculum. 
Keratin-utilizing microorganisms were not found as fre- 
quently (12 per cent) when materia alba-plaque material 
was used as the inoculum. 

No evidence was secured that enterococci were in- 
volved in the utilization of keratin. 

No evidence was found indicating symbiosis in the utili- 
zation of keratin; however, occasionally more than a single 
species of keratin-utilizing microorganisms were isolated 
from a single saliva sample. 

Forty-two pure cultures of microorganisms that uti- 
lized autoclaved keratin to a greater or lesser extent were 
isolated and identified. Twenty-seven of these cultures 
were Pseudomonadales and Eubacteriales and 15 were 
Actinomycetales. In all, nine different genera were iden- 
tified. 

Members of the genus Bacillus were isolated from three 
saliva samples; two samples contained B. pumilus and the 
other B. firmus. Members of the family _ Micrococcaceae 
were identified from three saliva samples: M. flavus, M. 
roseus, and Sarcina flava. Two different species -s of th the 
genus genus Brevibacterium were isolated each from a different 
saliva sample. Members of the genus Pseudomonas were 
identified from nine different saliva samples. The same 
tyrosinase positive Flavobacterium sp. was isolated from 
two different saliva samples. Members of the genus 
Streptomyces were identified from six saliva samples. One 
sample contained representatives of the S. griseus species 
group (S. coelicolor) and the S. violaceoruber species 
group. The other five saliva samples contained members 
of the S. hygroscopicus species group. Members of the 
Micromonospora chalcea species group were isolated from 
four saliva samples. There seemed to be two infrasubspe- 
cific forms isolated. No record was found in the literature 



































The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





BACTERIOLOGY 


3229 





of Micromonospora being isolated from the oral cavity. 
A Nocardia sp. was identified from one saliva sample. 

None of the bacterial cultures tested were able to pro- 
liferate on ethylene oxide sterilized keratin. All of the 
Actinomycetales tested could utilize ethylene oxide ster- 
ilized keratin, but none degraded it to the same extent as 
autoclaved feather keratin. 

A series of limited experiments suggested that differ - 
ences may exist in the method of attack and extent to which 
the various genera utilize autoclaved keratin. 

The work has demonstrated that microorganisms uti- 
lizing autoclaved feather keratin can be isolated from the 
human oral cavity. However, neither the existence of these 
organisms as indigenous oral flora nor their role in the 
oral cavity was established. Therefore, none of the data 
collected aided in proving or disproving any theory of 
dental caries. 

Microfilm $3.00; Xerox $10.60. 232 pages. 








THE PROPERTIES AND SPECIFICITY 
OF L-ALANINE DEHYDROGENASE 
AND ITS FUNCTION IN AEROBIC 

SPORE GERMINATION 


(L. C. Card No. Mic 61-1546) 


Richard James O’Connor, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Harlyn O. Halvorson 


Of the compounds reported as stimulants of aerobic 
spore germination, L-alanine occupies a prominent posi- 
tion. L-alanine initiates the rapid germination of a broad 
spectrum of aerobic spores, even in the absence of sup- 
plementary carbon compounds. Prior to this work, L- 
alanine-induced germination was known to involve: (1) the 
complexing of alanine with a stereo-specific spore site; 

(2) alanine deamination to pyruvate and NHs and (3) respir- 
atory activity, presumably involving pyruvate oxidation. 

An analysis of these data suggested the hypothesis that the 
spore enzyme catalyzing alanine deamination may aiso 
serve as the initial site to which alanine is bound during 
the triggering of germination. This hypothesis was evalu- 
ated by the extraction and purification of the alanine de- 
aminating enzyme (L-alanine dehydrogenase) from the 
spore and a comparison of its properties with those of L- 
alanine induced germination. 

After extraction from Bacillus cereus strain T. spores, 
alanine dehydrogenase was purified 60 fold. This enzyme 
catalyzes the reversible reaction: 


L-Alanine + DPN* + H,O = pyruvate + NHs + DPNH + H* 


The enzyme is specific for DPN and is inhibited by heavy 
metals and sulfhydryl agents; L-cysteine reverses the ef- 
fect of sulfhydryl poisons. The pH optimum for deamina- 
tion is 9.8 and for amination 8.8. The equilibrium con- 
stant for alanine deamination (1.36 X 10°“) indicates that 
the equilibrium is highly in favor of pyruvate amination. 
Alanine deamination is significant, therefore, only under 
conditions where the products are rapidly removed. One 
of the products, DPNH, is oxidized to DPN by a DPNH oxi- 
dase, which is stimulated by dipicolinic acid. This stimu- 








lation is reflected at the level of the alanine dehydrogenase 
by a similar acceleration of alanine deamination by dipic- 
olinic acid. The activation energy for alanine deamination 
by L-alanine dehydrogenase is 8360 cal./mole. The prop- 
erties of L-alanine dehydrogenase were found to be 
markedly similar to those of glutamic acid dehydrogenase. 

In order to better describe the catalytic site of L- 
alanine dehydrogenase, an extensive analysis of the en- 
zyme’s specificity with regard to L-alanine analogues was 
undertaken. Glycine, sarcosine and structural analogues 
having alkyl, hydroxymethyl or thiomethyl substitutions on 
the a-carbon of alanine bind with the enzyme. The L- 
isomers of these amino acids are substrates while the D- 
isomers, glycine and sarcosine are competition inhibitors 
of L-alanine deamination. Substitution on or modification 
of the -COOH group, the -NHz2 group or the -H of the a- 
carbon of L-alanine results in complete loss of complexing 
ability. As in the case of glutamic acid dehydrogenase, L- 
alanine dehydrogenase metabolizes aliphatic amino acids 
with chain lengths of less than 7 carbons and is inhibited 
by the D-isomers of its substrates. 

A comparable analysis of L-alanine induced germina- 
tion indicates that the activity of L-alanine dehydrogenase 
is required for germination by alanine since (1) the en- 
zyme accounts for all of the alanine-deaminating capacity 
of crude spore extracts; (2) complexants of the enzyme 
inhibit L-alanine induced germination, and (3) heat-shock 
enhances both L-alanine deamination by intact spores and 
L-alanine induced germination. 

After extensive heat-shock the enzyme is apparently 
directly accessible to alanine analogues placed in the me- 
dium. Under these conditions, the intact spore deaminates 
11 substrates of the enzyme; D-alanine and glycine, both 
inhibitors of alanine dehydrogenase, inhibits the in vivo 
deamination of substrates of the enzyme. Thirty-six struc- 
tural analogues of alanine were screened for their ability 
to initiate germination in a medium devoid of other carbon 
compounds. Of these only L-alanine, L-a-NH2-n-butyric 
acid and L-cysteine stimulated germination presumably 
because of their suitability as pyruvate precursors. The 
Ks and V,, for germination by L-alanine and L-a@-NH2-n- 
butyric acid (but not L-cysteine) are in close agreement 
with those of the enzyme, suggesting that after heat-acti- 
vation the enzyme is accessible to alanine analogues 
placed in the medium. L-cysteine apparently initiates 
germination by an alternate mechanism. 

The cummulative data indicate that (1) the functioning 
of L-alanine dehydrogenase is essential for L-alanine in- 
duced germination, and (2) following extended heat-shock, 
the enzyme probably is the initial binding site for L- 
alanine during germination. 

Microfilm $2.75; Xerox $6.40. 134 pages. 
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SOME PROPERTIES OF INFECTIOUS 
BRONCHITIS VIRUS PROPAGATED 
IN THE ISOLATED 
CHORIOALLANTOIC MEMBRANE 


(L. C. Card No. Mic 61-1148) 


Yoshihiro Ozawa, Ph.D. 
Michigan State University, 1959 


Infectious bronchitis of chickens is an acute, contagious 
respiratory disease which is of economic importance to 
the poultry industry. 

The isolated chorioallantoic membrane maintained in 
Hank’s balanced salt solution has been found to be suitable 
for the propagation of infectious bronchitis virus, Tarpeia 
pulli. 

The purpose of the present study was to investigate 
some properties of the Beaudette embryo adapted strain of 
infectious bronchitis virus which was adapted to and propa- 
gated through 36 serial passages in isolated chorioallantoic 
membrane cultures. 

The growth curve of the virus exhibited five phases: 

a variable lag phase of 8 hours, a logarithmic phase during 
the next 52 hours, a primary decline phase over the fol- 
lowing 60 hours, a stationary phase of 72 hours, and a sec- 
ondary decline phase of 48 hours. 

The optimum incubation temperature was found to be 
37°C at pH 7.0. The maximum yield of virus was obtained 
from cultures containing 200-600 mg of chorioallantoic 
membrane. Cultures incubated at 37°C for 24 to 81 hours 
prior to inoculation yielded the highest concentration of 
virus. Cultures inoculated immediately after preparation 
or 105 hours’ incubation had a lower yield. The yield was 
lowest from cultures incubated for 144 and 216 hours. 

Viral infectivity decreased at the following rates: log 
IDso 0.113 per week at -25°C, and log IDso 0.63 per hour at 
37°C. During the first 30 minutes at 45°C, the rate was 
log IDso 0.154 per minute followed by log IDso 0.0053 per 
minute for the subsequent 90 minutes. The activation en- 
ergy for inactivation for the virus was 19.46 X 10° calories 
per mole. 

Chemical fractionation failed to reveal association of 
infectivity with the ribonucleic acid portion of the virus. 

Microfilm $2.75; Xerox $3.80. 67 pages. 


INFLUENCE OF CLOSTRIDIUM 
PERFRINGENS ON LIVER MONOAMINE 
OXIDASE IN CHICKS 


(L. C. Card No. Mic 61-520) 


Frank Adolph Rupp, Jr., Ph.D. 
Syracuse University, 1960 








The role played by a host’s intestinal flora is a funda- 
mental problem in biology. Some of these organisms pro- 
duce vitamins that are beneficial to the host, while others 
produce materials toxic to the animal. The development of 
antibiotics and germfree animals has stimulated research 
on the problem of the significance of intestinal microor- 
ganisms to the host. 

The incorporation of some antibiotics in the diet of 
many young animals results in a growth-promoting effect. 





It has been suggested by some investigators that the anti- 
biotics suppress organism(s) detrimental to the host. The 
antibiotics may also suppress the production of toxic ma- 
terials, by some organisms, which delay growth of young 
animals. 

Clostridium perfringens has been shown by other 
workers to depress the growth of chickens. This investi- 
gation describes the influence of Clostridium perfringens 
on liver monoamine oxidase activity in germfree and con- 
ventional chicks. 

The use of germfree animals in this study necessitated 
the development and operation of a relatively inexpensive 
germfree system. The details of construction of the germ- 
free isolators, methods used for sterilization of the isola- 
tors, fertile eggs, food, water and other necessary equip- 
ment have been described. 

The development of liver monoamine oxidase in con- 
ventional control birds was studied. The enzyme activity 
increased rapidly for the first two weeks and then leveled 
off at a relatively constant value through the twelfth week. 
In birds contaminated witn Clostridium perfringens the 
liver monoamine oxidase activity continued to rise and 
after eight weeks was approximately twice that of the con- 
trol birds. 

In several replicate experiments, the feeding of 
Clostridium perfringens to young conventional chicks over 
a four-week period, resulted in significantly increased 
levels of liver monoamine oxidase (at the 1% level by t 
test) when the contaminated birds were compared with 
antibiotic fed controls. 

The contamination of two-week-old germfree birds 
with Clostridium perfringens, for an additional two weeks, 
resulted in liver monoamine oxidase levels even greater 
than when conventional birds were contaminated. 

We were unable to demonstrate a growth-promoting 
effect when 60 ppm Terramycin was fed to control and 
Clostridium perfringens contaminated birds. There were 
no consistent differences in the organ weights or final body 
weights. This lack of a growth response may have been 
due to the new and regularly cleaned quarters used to 
house the birds. The growth-promoting effect of antibiotics 
is not observed when birds are reared in “clean” quarters. 
The size of the birds may have been influenced also by 
environmental temperature. The birds contaminated with 
Clostridium perfringens were housed in a room separate 
from the control birds. Even though identical brooders 
were used the room temperatures were different. It was 
necessary for the birds to leave a heated area to obtain 
food and as a result some of the birds may not have eaten 
as regularly as others. 

Attempts to induce liver monoamine oxidase activity in 
tissue slices with several amines and cell free filtrates 
of Clostridium perfringens were not successful. 

It was observed that small quantities of tyramine and 
tryptamine suppressed oxidative respiration of liver slices. 
As the concentration of the amines was increased, the oxi- 
dative respiration increased also. The mechanism of this 
action was not investigated. 

Microfilm $2.75; Xerox $8.60. 188 pages. 
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A STAPHYLOLYTIC ENZYME PRODUCED 
BY A GRAM POSITIVE MICROCOCCUS 


(L. C. Card No. Mic 61-1374) 


Charles Alvin Schindler, Ph.D. 
The University of Texas, 1961 


Supervisor: V. T. Schuhardt 


To determine whether or not toxin production by Staphy- 
lococcus aureus could be transduced by bacteriophage, 
efforts were made to lysogenize a locally isolated, beta 
toxin producing strain of S. aureus (Kelly). This staphy- 
lococcus was found to be susceptible, in varying degrees, 
to 6 staphylococcal typing phages. After exposure of S. 
aureus (Kelly) to 10 RTD of phage 6, a lytic area, contain- 
ing a ing a small white colony, was observed in the S. aureus 
lawn. This colony was isolated and designated K- -6-WI, 
indicating a white colony isolate from a lysed area in the 
S. aureus (Kelly) lawn after exposure to phage 6. 

The K-6-WI organism was a gram positive coccus, 
1,0-1.2 microns in size, occurring singly, in short chains, 
pairs, tetrads, and clusters. The organism differed bio- 
chemically and antigenically from the S. aureus strains 
tested. The magnitude of the differences precluded the 
possibility of it being S. aureus. However, the morpholog- 
ical and physiological ‘characteristics of the organism 
justify its classification as a member of the genus, Micro- 
coccus. 

In initial experiments, K-6-WI, when cross-streaked 
on trypticase-soy agar, resulted in lysis of the 23 strains 
of staphylococci tested. These included coagulase positive 
and negative, toxigenic and nontoxigenic, and antibiotic 
resistant strains of staphylococci. Lytic action also was 
evident against heat-killed staphylococci. 

Lytic material appeared in the filtrate when the or- 
ganism was grown aerobically at 37 C in trypticase-soy 
broth. A standardized procedure was devised for com- 
paring the lytic activity of different K-6-WI filtrates. The 
method utilized the transmittance of light (as measured by 
a Klett-Summerson photoelectric colorimeter), at inter- 
vals of time, thru a standardized suspension of S. aureus 
FDA 209 cells with and without added filtrate. One unit of 
staphylolytic activity was designated as the amount of fil- 
trate that gave, in 10 minutes, a 50 per cent reduction in 
turbidity when the mixture was incubated at 37 C. 

K-6-WI filtrate did not lyse viable cells of the 14 non- 
staphylococcal species tested. Furthermore, no lysis was 
observed when autoclaved, nonstaphylococcal, gram posi- 
tive or gram negative organisms were subjected to the 
lytic K-6-WI filtrate. 

The rate of lysis of a suspension of staphylococcal cells 
by the staphylolytic agent was dependent upon the concen- 
tration, pH, temperature, and the presence of sodium 
chloride. Optimum temperature for lytic activity was 
found to be 37 C. 

The staphylolytic activity (activity/mg dry weight) was 
increased 720 fold by ammonium sulfate precipitation be- 
fore and after column (DEAE) chromatography. The pro- 
tein of the concentrated material moved as a single band 
on strip electrophoresis in buffers ranging in pH between 
3.6 and 10.4. The distance and direction of movement on 
the strip correlated with lytic areas observed on bioauto- 
grams made from duplicate strips, except that pH 3.6 de- 
stroyed the lytic activity of the protein. The isoelectric 








point (determined by strip electrophoresis) was shown to 
be between pH 10.4-11.4. The lytic agent was nondialyz- 
able, and completely destroyed by the proteolytic enzyme, 
trypsin, and by heating at 75 C for 15 minutes. Its molec- 
ular weight, determined by the single moving boundary in 
the analytical ultracentrifuge, was approximately 27,000. 
The rapid rate of action of catalytic amounts of the 

K-6-WI lytic factor against viable and heat-killed staphy- 
lococcal cells, in conjunction with the physical character- 
istics, tend to implicate an enzyme as the lytic agent. This 
enzyme differs from all extracellular, bacteriolytic en- 
zymes described in the literature and is believed to be a 
new staphylococcase. 

Microfilm $2.75; Xerox $4.80. 93 pages. 





AUTORADIOGRAPHS RELATING NUCLEIC 
ACID METABOLISM TO THE APPEARANCE 
OF INTRACELLULAR VACCINIA VIRUS 


(L. C. Card No. Mic 61-1664) 


Martha Reyburn Sheek, Ph.D. 
University of Illinois, 1961 


The appearance of newly formed intracellular vaccinia 
virus was related to the uptake of thymidine-H* into DNA 
and to the localization of label by autoradiographs in in- 
fected HeLa cells. 

HeLa cells were grown as monolayers and infected for 
one hour with vaccinia virus on the second day. Intracel- 
lular virus were harvested at intervals over 24 -48 hours 
by decanting the growth medium, scraping the cells into 
dilute McIlvaine’s buffer and sonicating for 2 minutes. 
Assays were made on chick kidney embryo monolayers. 
Approximately fifty per cent of the adsorbed virus lost 
their identity as plaque forming units over the five to six 
hour lag phase. Following the lag phase, there was a rapid 
increase in intracellular virus through ten to 18 hours de- 
pending upon the virus preparation used for the inoculum. 
The yield per virus particle lost during the lag phase was 
between 250-500. 

The rate of DNA synthesis in control and vaccinia in- 
fected cells was determined by the incorporation of 
thymidine-H*. DNA synthesis was stimulated by virus in- 
fection and was maximal during the 3.5-6 hour period. The 
uptake during this period was nearly twice that of the con- 
trol cells. The rate of uptake in infected cells declined 
rapidly after the sixth hour but continued to rise in control 
cells, 

The localization of viral-DNA and the relationship of 
viral-DNA to host DNA was determined by autoradiography 
utilizing thymidine-H*. Prelabeled cells did not show an 
extensive transfer of host DNA label to the cytoplasm upon 
infection. The prelabeled cells did not permit the obser- 
vation of intranuclear inclusion bodies during the first two 
hours following infection. The major portion of label from 
thymidine-H*® accumulated in the cytoplasm in cells la- 
beled following infection and the sites of accumulation of 
label were assumed to be the sites of viral-DNA synthesis. 
The radioactivity appeared in a region close to the nucleus 
within or over inclusion bodies when label was added im- 
mediately following infection. When label was added 2.5-3 
hours following infection, radioactivity was observed in 
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discrete loci usually removed from the nucleus. The ac- 
cumulation of radioactivity in the cytoplasm decreased 
when cells were labeled six hours after the initiation of 
infection. The cells observed two hours later showed the 
label near the periphery of the cell and the inclusion bodies 
were nearly bare revealing large RNA-staining bodies in 
their structures. The accumulation of radioactivity in the 
cytoplasm of infected cells was in agreement with the rate 
of uptake of thymidine-H* into the DNA of infected cells. 
Comparable results were obtained from cells inhibited 
with amethopterin. 

The following conclusions were made. 1. When HeLa 
cells were infected with vaccinia virus, a constant propor- 
tion of the virus lost their identity as plaque forming units 
throughout the lag phase; therefore, those units were con- 
sidered in eclipse. 2. Infection stimulated a nuclear re- 
sponse within the first two hours which led to the formation 
of intranuclear inclusion bodies which then migrated to the 
cytoplasm. 3. Viral-DNA was synthesized in approximately 
the first six hours as evidenced by the uptake of thymidine- 
H® into the DNA of infected cells. 4. Host DNA was not 
incorporated to any appreciable extent in the formation of 
the newly synthesized virus units. 5. The major portion of 
new viral-DNA was synthesized de novo in the cytoplasm 
of infected cells. 6. The virus units migrated outward 
from the center of synthesis after formation and dispersed 
throughout the cytoplasm. 7. The inclusion body was con- 
sidered an obligatory process in the production of vaccinia 
virus, but was not considered as a virus colony, in that it 
was not essential for the viral units to remain within the 
inclusion body for maturation. 

Microfilm $2.75; Xerox $6.00. 123 pages. 


STUDIES ON C-REACTIVE PROTEIN 
(L. C. Card No. Mic 61-850) 


Neylan Anthony Vedros, Ph.D. 
University of Colorado, 1960 


Supervisor: Assistant Professor Charles W. Fishel 


The “acute phase” C-reactive protein is, by definition, 
a substance which reacts with the somatic C-polysaccharide 
of the pneumococcus. It has been reported to be in the 
sera of patients ill with a variety of diseases but was not 
found in normal human sera when tested by either the 
pneumococcal material or C-reactive protein antiserum 
(CRPA). 

In the present investigations, a substance was found in 
electrophoretically (starch, paper) separated normal human 
serum which reacted with C-polysaccharide in a manner 
similar to C-reactive protein of acute phase sera. This 
substance was also present in normal serum fractions ob- 
tained by either cold alcohol or salt precipitation. This 
polysaccharide precipitant of normal serum appeared to 
have the same electrophoretic mobility, solubility, and an- 
tigenic characteristics as that present in pathological 
serum. A similar substance was found in electrophoretic 
fractions of normal mouse and rabbit sera and the possi- 
bility that C-reactive protein may be a normal serum con- 
stituent of many animal species was discussed. 

The presence of a substance which prevents the in vitro 





precipitation of C-polysaccharide with C-reactive protein 
was shown in human sera separated by starch electro- 
phoresis. This material was not active against the anti- 
serum and its inhibitory activity was greater in normal 
than in pathological sera. The role of the “inhibitor” in 
the detection of C-reactive protein was considered. 

It had previously been suggested that the polysaccharide 
precipitant differed from the antiserum reactant. It was 
found in this study, that the polysaccharide reactant showed 
a different electrophoretic mobility, a different solubility, 
and different antigenic determinant groups from the C- 
reactive protein antiserum reactant. These facts, when 
considered with the different methods of electrophoretic 
separation, may help explain the different results obtained 
by investigators in the past on the electrophoretic analysis 
of C-reactive protein. 

C-polysaccharide differs from Cx-polysaccharide in 
that the former reacts only with human acute phase sera 
whereas the latter reacts with both human and rabbit acute 
phase sera. Both sugars show a typical absorption curve 
for nucleic acids but only the Cx-polysaccharide was found 
to contain pentoses. The role of nucleic acids in the reac- 
tion of Cx-polysaccharide with C-reactive protein must be 
considered. Microfilm $2.75; Xerox $4.40. 82 pages. 


STUDIES ON ACID-FAST NOCARDIA 
(L. C. Card No. Mic 61-549) 


Tatsuro Yamaguchi, Ph.D. 
Cornell University, 1960 


In spite of the phylogenetic and taxonomic importance 
of acid-fastness in Nocardia, and its implications in hydro- 
carbon vtilization and lipid metabolism, our knowledge of 
the nature of acid-fastness in Nocardia is very meager 
compared with that in Mycobacterium. This study was 
undertaken in order to have a clearer understanding of 
acid-fast Nocardia and the acid-fast property of the genus. 

Acid-fast Nocardia were isolated using Soehngen’s 
method in which paraffin was the sole source of carbon. 
They were found to be widely distributed in the soil; out of 
22 soil samples, they were isolated from 17. A total of 25 
acid-fast Nocardia were isolated: 18 strains of N. aster- 
oides (Eppinger) Blanchard, 6 strains of N. opaca_ (den 
Dooren de Jong) Waksman and Henrici, 1 strain of N. 
brasiliensis (Lindenberg) Castellani and Chalmers. Var- 
ious criteria separating Nocardia from Streptomyces and 
from Mycobacterium were also critically investigated. 

Cytological studies of the acid-fast granules were made 
using Knaysi’s techniques. Consecutive and differential 
treatments of collodion microculture preparations with en- 
zymes, 80°C water, 0.02 per cent Na-bicarbonate and 
stains were employed. Phase-microscopic observations 
were also made. It was found that these granules contain 
at least DNA, RNA, and polymetaphosphate, and that they 
divide and fuse during growth. Thus it was clearly dem- 
onstrated that these acid-fast granules are nuclei and that 
volutin is associated with them. These results confirmed 
Knaysi’s conclusion concerning the nucleus of Mycobacte- 
rium. Various theories relative to chromotropic granules 
are discussed. 

Cells of N. opaca strain 17a-2 were cultured on a large 
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scale. Following Anderson’s method, the ether soluble 
fraction of saponified purified wax, which is the only frac- 
tion known to be acid-fast in Mycobacterium, was isolated. 
The purified wax was different from that of Mycobacterium, 
quantitatively as well as qualitatively, and the ether soluble 











fraction did not show an acid-fast property. Apparently no 
free acid-fast mycolic acid is present in Nocardia. It is 
suggested that acid-fastness in Nocardia may be due to 
bound lipid, and, to a certain extent, to permeability of the 
cell wall. Microfilm $2.75; Xerox $5.60. 112 pages. 
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FRANCIS W. NEWMAN AND RELIGIOUS 
LIBERALISM IN NINETEENTH 
CENTURY ENGLAND 


(L. C. Card No. Mic 61-1214) 


James Richard Bennett, Ph.D. 
Stanford University, 1961 


This study is an attempt to reach a just estimation of 
Francis W. Newman’s historical importance and intellec- 
tual significance in the nineteenth century. As an intellec- 
tual biography the study will show whence and how Newman 
derived his ideas and how he changed them. As an evalu- 
ation of his contribution to nineteenth century thought it will 
relate Newman to the most significant figures and problems 
of the century. 

Because of his opposition to so many forms of ortho- 
doxy, criticism of Newman has been consistently distorted. 
A full and balanced judgment by modern critics has seldom 
been achieved because no one has read his published work 
in sufficient scope. Furthermore, writers on Newman 
seem relatively unacquainted with his letters. This study 
bases its conclusions upon a complete reading of Newman’s 
entire available correspondence and published works. 

There are three main parts, divided into nine chapters. 
Part I treats of Newman’s reputation and significance. 
Chapter I surveys the varieties of opinion about Newman 
from 1847 to the present day. Chapter I places him in the 
broad historical context of criticism of Christianity from 
Spinoza and Simon to Matthew Arnold and T. H. Huxley. 

Part II traces and evaluates the destruction of Newman’s 





Christian faith. Chapter III traces his early life and faith, 
and his gradual abandonment of the Anglican Church and 
Calvinistic doctrines. Chapter IV records the causes (for 
example, German Biblical scholarship) and consequences 
of his disillusionment in the Bible as a valid historical 
record. Chapter V estimates Newman’s reaction to the 
scientific ideas and methods of the age and their effects on 
his belief in miracles and in the reliability of the Bible. 
Chapter VI describes his relinquishment of the remaining 
Christian elements of his faith: the special moral value of 
Jesus and the New Testament. 

Part II is a reconstruction from a wide variety of 
Newman’s writings of his design for the “Church of the 
Future.” Chapter VII discusses his views of the nature of 
God and the soul as the foundation for the ethical unity of 
mankind. Chapter VIII sets forth Newman’s plans to link 
religion with a humanitarian society devoted to organized 
philanthropy. The final chapter deals with Newman’s 
prose style. 

Through Newman an understanding can be gained of the 
nineteenth century, since his life and thought were inti- 
mately involved in practically all the central intellectual 
and spiritual problems of the age. But he did more than 
reflect and express the times. He was a vigorous and sig- 
nificant voice in defense of freedom of inquiry and the 
critical spirit. He was one of the advance guard who 
sought to mediate the claims of science and faith and of the 
individual and the state. He wrote in incisive, perspicuous 
prose designed for the communication and practical solu- 
tion of such problems. 

Microfilm $4.65; Xerox $16.45. 363 pages. 
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A COMPLEX CHROMOSOME REARRANGEMENT 
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A genetic and cytological analysis has been made of the 
X-ray induced mutant strain $1229 of Neurospora crassa. 
A complex chromosome rearrangement is present which is 
inseparable from an ornithine requirement. Genetic map- 








ping has located translocation breakpoints in linkage groups 
I (near arg-3), II (at pe™), IV (between pdx-1 and pyr-3), 
and VII (between me-7 and thi-3). No genetic evidence was 
found for involvement of groups II, V, or VI. 

Analysis of progeny from ordered tetrads and from 
random spores has shown that rearranged VII is viable 
when in combination with standard I, I, and IV, but such 
isolates are almost completely sterile in crosses. The 
factor causing sterility shows linkage only to VIIT and not 
to any other linkage group of the complement. There are 
apparently no other combinations of rearranged and 
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standard chromosomes which are viable except possibly 
among a group of segregants from $1229 crosses known as 
“flukies.” Flukies, though incompletely analysed, would 
appear to survive as unbalanced but complete genomes. 

pdx-1 and pyr-3 (group IV) show no recombination with 
$1229 among a small number of progeny, but mutant 
markers between these loci produce approximately 33 per 
cent phenotypically non-mutant progeny, which all belong 
to the nearly sterile class. It appears that strains in the 
nearly sterile class carry a duplicated chromosome seg- 
ment from IV that has been inserted into VII. The seg- 
ment includes the loci arg-2, col-4, me-1, oxD-1, and pt. 
The nearly sterile strains which carry a duplication of the 
short inserted fragment are described as S9"P strains. 
Although gdup progeny derived from a cross of $1229 by 
arg-2 are arginine independent, the recessive arg-2 
marker can be recovered from crosses of such S¢¥P strains 
by wild type. 

Since IVT is not viable in combination with standard I, 
II, and VI, the rearrangement must link IVT to IT and i. 
Likewise, IT and II? are only viable in combination with 
the other rearranged groups. The simplest explanation is 
that IT, 17, and IVT have exchanged sections in a cyclical 
or progressive sequence. Homozygous crosses ($1229 X 
$1229) with markers on either side of each breakpoint were 
attempted for as many combinations as possible. The re- 
sults support but do not prove an exchange of I-L to IV-L, 
IV-R to II-L, and 0-RtoI-L. VIO-R and VI-L have re- 
joined so as to include the IV fragment. 

No known ornithine locus was found to be allelic to the 
ornithine requirement associated with the aberration. It 
may be that $1229 is a new ornithine locus, but there are 
other alternatives. 

Cytological analysis of material fixed in acetic-lactic- 
alcohol (1:1:6) and stained with orcein-acetic-lactic mix- 
ture shows four chromosomes to be involved in the $1229 
rearrangement. From examination of metaphase I chromo- 
somes, it appears that chromosomes 3, 4, and 5 are not 
involved in the translocation. Chromosomes 1, 2, and 6 
definitely are involved. Therefore, by elimination, 7 is the 
fourth chromosome of the rearrangement. These findings 
support St. Lawrence’s identification of chromosomes 1, 
2, and 6 as linkage groups II, IV, and I respectively, and 
would suggest that chromosome 7 corresponds to linkage 
group VI. Further evidence is required to confirm the 
identification of 7. 

Cytological examination of crosses of Sdup by wild type 
showed that the imbalance created by the duplication pre- 
vents the conjugate nuclei from going through a normal 
meiosis. Abnormalities were observed such as asynapsis 
of the chromosomes at pachytene. Most asci contained 
only aborted nuclei and spores. This is in contrast to an 
essentially normal meiosis in $1229 by wild type crosses 
where the same translocation is present but the segment of 
group IV is not duplicated. 

Microfilm $2.75; Xerox $4.80. 92 pages. 











CHARACTERS AFFECTING EAR RETENTION 
IN PARENTAL INBREDS AND F; 
PROGENY OF ZEA MAYS L. 


(L. C. Card No. Mic 61-569) 


Takumi Izuno, Ph.D. 
University of Minnesota, 1960 





Ear droppage is of importance in the cultivation of corn 
because of loss in yield of the corn and interference with 
the ensuing crop. Since not enough droppage occurs in 
many years to permit effective direct visual selection, 
breeding for improved ear retention is a difficult problem 
in years when droppage is low. 

This study attempted to determine the parent-progeny 
relationships with respect to ear droppage, to determine 
some traits associated with ear droppage, and to test 
methods for selecting for improved ear retention. 

Four inbreds from each extremity of the ear dropping 
spectrum were crossed in all possible combinations to 
provide the F; progeny to be compared with the inbreds. 
The experimental material was grown in southern Minne- 
sota in 1958 and 1959. 

Traits studied for their relationship with natural ear 
droppage were: ear droppage induced by tapping the stalk, 
butt-snap rating, shank-snapping resistance, stalk breakage, _ 
ear shank length, length of the longest internode of the ear 
shank, ear shank diameter at the third internode, minimal 
ear shank diameter, stalk diameter, rind thickness, shank 
radius after fixation, total vascular tissue, percent vascular 
tissue, and ear moisture content. 

Evidence was found for inherent differences in ear re- 
tention capacity among these inbred lines and that these 
differences were transmitted to the F, hybrids with a 
slight tendency towards dominance of the low-droppage 
parent. 

Macroscopic observation indicated that only 8% of the 
dropped ears could be attributed to either Gibberella zeae, 
Diplodia zeae, or Pyrausta nubilalis. The conclusion 
reached was that the differences in ear retention found in 
this study were due primarily to morphological differences 
in the ear shank. 

Ear droppage induced by tapping the stalk simulated 
natural ear droppage to such an extent, at least in the hy- 
brids, that the association between the two varied from 44% 
to 89%. There were significant differences among inbreds 
and hybrids in induced ear droppage. 

Butt-snap rating, shank-snapping resistance, and stalk 
breakage were meant to measure the relative strength of 
the ear shank. There were significant differences among 
inbreds and hybrids in all three traits, but their associa- 
tions with ear droppage, though significant in some in- 
stances, were too low to be useful in selection. 

Significant differences were found among the inbreds 
and the hybrids in all of the morphological and anatomical 
traits studied. Ear shank diameter gave the highest asso- 
ciation with natural ear droppage, as much as 40% of the 
variation in droppage being accounted for by the variation 
in shank diameter. Refinements of this measurement, 
such as the measurement of the ear shank at the point of 
greatest constriction and histological study of transections, 
did not result in closer associations. In the hybrids the 
length of the longest internode also provided a good cri- 
terion of ear retention capacity. 

Although significant differences in ear moisture were 
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found in both the inbreds and the hybrids, its association 
with natural ear droppage, though significant in the hybrids, 
was 20% or less. 

It was concluded that selection among the inbreds when 
the incidence of natural ear droppage is relatively high is 
effective in improving ear retention of hybrids. Because 
the correlation between hybrids and parental inbreds in 
ear shank diameter was high, ear shank diameter meas- 
urement of the inbreds should provide a reasonably good 
index of relative ear retention capacity of the hybrids. 
Since tapping the plants to induce ear droppage simulated 
natural ear droppage and since the parent-progeny rela- 
tionships for induced ear droppage was close, tapping the 
inbreds should provide another good criterion of ear re- 
tention of the hybrids. 

Microfilm $2.75; Xerox $6.80. 142 pages. 


THE ECOLOGY OF POLYHEDROSIS 
OF THE CABBAGE LOOPER, 
TRICHOPLUSIA NI HUEBNER. 


(L. C. Card No. Mic 61-725) 


Robert Paul Jaques, Ph.D. 
Cornell University, 1960 





This study concerns factors that influence susceptibility 
of the host insect, Trichoplusia ni Huebner, to a nuclear 
polyhedral virus disease and the transmission of the dis- 
ease in laboratory popuiations. Particular emphasis is 
placed on density of the host population. 

The experimental T. ni larvae were propagated on cab 
bage and collard plants in the greenhouse. Stock insects 
were reared individually. Since the virus is highly infec- 
tive extreme precautions against accidental and transo- 
varial infection were necessary for mass rearing of ex- 
perimental larvae. In laboratory studies the larvae were 
reared in vials, Petri dishes, or larger plastic containers. 
Density of the populations was varied by altering the size 
of the container or altering the numbers reared in a type 
of container. 

Larvae reared in dense populations, up to 20 per Petri 
dish, generally grew and developed more slowly than did 
individuals reared in more sparse populations. Mean 
pupal weights varied inversely as the density of the popu- 
lation. Growth of small larvae was enhanced by the pres- 
ence of a few other individuals but as the larvae increased 
in size and competition increased, this cooperative rela- 
tionship became disoperative. Reduced rates of growth 
and development of larvae in dense populations were at- 
tributed largely to competition for food. Although food was 
always present in excess, food consumption per individual 
decreased with increasing population density because com- 
petition for feeding sites became intense. The rates of 
growth and development of larvae reared individually on 
quantitatively restricted diets resembled those of larvae 
reared in dense populations. 

Incidence of polyhedrosis of untreated larvae and of 
larvae treated with low dosages of polyhedra increased 
and the incubation time for the disease shortened as the 
density of the host population was increased. It is postu- 
lated that the various influences acting on individuals in 
the dense populations exert a physiological stress on the 








host resulting in greater susceptibility to disease. Obser- 
vations that starvation, consumption of a non-preferred 
food, or exposure to continual shaking or vibration in- 
creased mortality by polyhedrosis support this hypothesis. 
Within larval populations of I. ni the infectious agent 
was not readily transmitted by contact with infected indi- 
viduals. Regurgitated gut contents and saliva of larvae 
infected with polyhedrosis were not highly infectious. 
Feces from infected larvae were significant in disease 
transmission only if the larvae had received a very heavy 
dose of polyhedra. Polyhedra carried externally by larvae 
were readily transmitted either by contact with other 
larvae or by contamination of food. Dissemination of poly- 
hedra from areas of leaf contaminated with polyhedra to 
uncontaminated leaf surface and the probability of healthy 
larvae feeding on food contaminated with polyhedra are 
suggested as important density-dependent factors affecting 
transmission of virus disease within populations of the 
host. Microfilm $3.70; Xerox $13.05. 287 pages. 


STUDIES ON THE STRUCTURE, 
REPRODUCTION, DEVELOPMENT, 
AND ACCUMULATION OF METALS IN 
THE COLONIAL ASCIDIAN EUDISTOMA 
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(L. C. Card No. Mic 61-1236) 


Estees Potter Levine, Ph.D. 
Stanford University, 1961 





In the light of recent research the system of classifi- 
cation of the Class Ascidiacea in widest current use ap- 
pears to be an ordinal and not a natural one. The present 
study of Eudistoma ritteri was undertaken to provide more 
information on the lower aplousobranch section of the 
Class. 

Collections along the north central coast of California 
were made at regular intervals over a three year period. 
The material was statistically analyzed. Observations of 
tadpole release and metamorphosis were conducted in the 
Agassiz Laboratory at Hopkins Marine Station, Pacific 
Grove, California. Representative specimens of all stages 
in the life cycle were fixed, mounted in paraffin, serially 
sectioned and stained. 

Eudistoma ritteri zooids have a merosomatous body 
form, six-lobed siphons, and an abdomen which ordinarily 
terminates in a slim epidermal outgrowth. They average 
5 mm. in length, are completely embedded in a common 
test, and never form systems. They are hermaphroditic 
and protandric. The sexual cycle begins in late winter and 
terminates in September. Fertilization is internal. Em- 
bryos are brooded in the terminal portion of the oviduct in 
the atrium. The larva has two rows of stigmata. The 
rounded ends of three pestle-shaped adhesive organs ex- 
tend beyond the test anteriorly. Flanking the bases of the 
former on either side are three, short, terminally sucker- 
shaped ampullae. Both adhesive organs and ampullae grow 
forth from the body proper and not the keel. The keel is 
entirely ventral to the body. 

Metamorphosis can proceed in the absence of swimming, 
attachment, or tail resorption and involves the formation 
of a third row of stigmata. 
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The asexual cycle occupies the fall and winter months. 
Budding occurs by strobilation of the esophageal region of 
the abdomen. Strobilation is preceded by increasing 
opacity of the body due to cellular congestion and fre- 
quently by regression of the thorax. 

Bud morphogenesis begins prior to physical isolation. 
The posterior limbs of the digestive tract fuse above each 
constriction point. Bud isolation appears to involve internal 
autolysis. 

In esophageal buds the right and left epicardia fuse an- 
teriorly to rebuild the branchial sac. The rudimentary 
branchial sac is joined almost at once by the anterior end 
of the esophagus which fuses to its postero-dorsal surface. 
The neural gland, hypophyseal duct, and dorsal ganglion 
are reconstructed from the anterior end of the dorsal cord. 
The atrial sacs are formed by bilateral invagination of 
epidermal cells from the antero-lateral surfaces of the 
bud. Where the walls of the atrial sacs fuse with those of 
the branchial sac the stigmata are formed in three rows. 
Posteriorly, at the level of the loop of the gut, mesenchyme 
cells from the ventral blood vessel form the heart and 
pericardium. 

Spectrographic analysis reveals titanium to be accumu- 
lated in quantities up to 1,500 p.p.m., vanadium up to 470 
p.p.m. by whole zooids, and 660 p.p.m. in lower abdomens. 
Chromium is accumulated in amounts up to 144 p.p.m. 
Metals now known to be accumulated by ascidians (Ti, V, 
Cr, Nb, and Fe) are all of the “related metals” class. 

Each has two valence electrons. 

Eudistoma ritteri has a “green-cell” type of blood cell 
which does not contain vanadium. 

The fluid of the test has a pH of 1.5 due to sulfuric acid. 
Buds and regenerating blastozooids perform some move- 
ments through the test. 

Taxonomic implications of these findings support the 
contention that the present ordinal division between the 
Phlebobranchiata and Aplousobranchiata is unsatisfactory. 

Microfilm $2.75; Xerox $9.25. 203 pages. 
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PRODUCTIVE TRAITS IN BEEF CATTLE 
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Major Professor: William T. Magee 


Using the records of 188 beef cattle from the Michigan 
State University herd, the following least square estimates 
were obtained for the effects of age of dam, sex and level 
of nutrition on yearling weight and yearling score. 

The animals born from two year old dams were con- 
siderably lighter and scored lower than the animals born 
from older dams. The proposed correction factors for the 
effect of age of dam on yearling weight and score was to 
add 60 pounds to the yearling weight and three units to the 
yearling score of the animals born from two year old dams, 
in order to remove the age of dam effect. 

Sex had a significant effect on yearling weight. The 
least square estimates for the effect of sex on yearling 
weight were -64, +23 and +40 for the heifers, steers and 





bulls respectively. Sex did not have a significant effect 
on yearling score. 

Correction factors suggested for the level of nutrition 
effect on yearling weight were to add 300 pounds to the 
records of animals fed on limited ration and 60 pounds to 
the records of animals on full-feeding ration, to be able to 
compare them with the fitted and nursed cow groups. There 
was not a marked difference between fitted and nursed cow 
groups. The effect of level of nutrition on yearling score 
could not be tested since the animals were assigned dif- 
ferent rations primarily on the basis of their type. 

After correcting the data for the above mentioned fac- 
tors, the following phenotypic relationships among some of 
the economic characters were estimated. 


Correlation between weaning score and yearling weight 
was .24, 


Correlation between dam’s score and the yearling 
weight of the offspring was .07. 


Correlation between weaning weight and yearling weight 
was estimated to be .57. 


Correlation between weaning weight and weaning score 
was .953. 


Correlation between yearling weight and yearling score 
was .51. 


Correlation between dam’s score and the yearling 
score of the offspring was estimated to be .06. 


Using the records of 73 Hereford steers and 70 Here- 
ford heifers from Lake City Experiment Station after ad- 
justing the data for the effects of year, age of dam and age 
of individual the following heritability estimates were ob- 
tained: 


Heritability of final weight in steers was estimated to 
be .51. 


Heritability of final weight in heifers was estimated to 
be .41. 


The estimate for the heritability of weight for age in 
steers was .74. 


The estimate for the heritability of weight for age in 
heifers was zero. 


Heritability of final score in steers was estimated to 
be .02. 


Finally the coefficient of correlation between the av- 
erage final weights of the paternal half-sib steers and 
heifers was -.08. 

Microfilm $2.75; Xerox $5.00. 98 pages. 
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CYTOGENETIC EVALUATION OF SECALE 
GERMPLASM FOR FORAGE IMPROVEMENT 


(L. C. Card No. Mic 61-1192) 


Mansour Nicknejad, Ph.D. 
Michigan State University, 1960 


Major Professor: Fred C. Elliott 


The genus Secale has a great natural variability which 
might be utilized in different breeding programs. At 
present, the only species of this genus which is being uti- 
lized is S. cereale or cultivated rye. 

Eight species of Secale, each represented by one or 
many samples, were assembled and grown in the green- 
house or in the field. This collection also contained 92 
samples of weedy ryes from Iran. Many inter- and intra- 
specific crosses were made, and cytologically analyzed. 
Meiosis was quite regular in weedy ryes from Iran, and 
seven bivalents were also generally observed in the F,’s 
of weedy ryes from separate areas. Cytological analysis 
of F,’s between weedy ryes and cultivated ryes revealed a 
similar pattern of pairing. Weedv ryes and cultivated ryes 
behaved similarly when crosse’ with Secale montanum. In 
both cases a maximum association of 3 closed bivalents 
and a chain of 8 chromosomes were observed at meta- 
phase I. It is concluded that the two species differ in three 
reciprocal translocations. 

Cytological analysis of F2 populations of interspecific 
crosses between S. cereale x S. montanum revealed only 
two kinds of plants, those with 7 bivalents at metaphase I 
and those which were heteroxygous for 3 translocations. 
Morphologically Fz populations segregated into 1:2:1 ratio, 
S. cereale, F,, and S. montanum respectively. Recom- 
binants for major species characters were not found. 

The chelating agent EDTA was used in an attempt to 
break down species barrier at the diploid level. Interspe- 
cific F, plants were treated during meiotic processes, but 
no new recombinants were found in F2 populations grown 
from seeds harvested from treated F; plants. Frequency 
of interstitial chiasma increased as a result of treatment 
with EDTA. 

Interspecific barriers at the diploid level presented a 
formidable handicap to the utilization of Secale germplasm 
in desirable recombinations. To circumvent these bar- 
riers, attempts were made to double the chromosome 
number in interspecific F, hybrids, with colchicine or 
nitrous oxide. Nitrous oxide treatments did not yield any 
tetraploids. With colchicine treatments tetraploids were 
induced. Doubled F; plants were 50% fertile in the green- 
house when crossed. One doubled F2 population was cyto- 
logically and morphologically analyzed. At metaphase I 
they showed an average of 10.72 bivalents per cell. Multi- 
valents higher than chains of four were also observed. 
Morphologically, the tetraploid F, population was quite 
uniform. Microfilm $2.75; Xerox $4.80. 92 pages. 








A COMPARISON OF MASS SELECTION 
WITH INBRED LINES AND LINE 
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Inbred lines of rats were developed from each of two 
heterozygous populations of the laboratory rat by mating 
sons, double sons, and triple sons back to their dams. 
Four lines were developed from a two-strain base popula- 
tion and four lines from a three-strain base population. 

A mass selected group was developed from each of the 
base populations. 

Selection was made on the basis of weight gain from 
the twenty-first to fiftieth day of age. Crosses were made 
between the inbred lines within each of the populations and 
comparisons of the inbred lines and the line crosses were 
made with the mass selected group of each population. 

Inbred males gained an average of 40 grams more than 
the inbred females. In the mass selected groups, males 
outgained females by 54 grams. 

As inbreeding increased, average weight gain of the 
inbred animals decreased, and the difference between the 
mass selected and inbred groups increased from 4 to 34 
grams in the three-strain population and from 12 grams to 
21 grams in the two-strain population. 

Crosses between the inbred lines restored part of the 
loss in weight gains which was incurred during inbreeding; 
however, no hybrid vigor in excess of the mass selected 
group was observed in either the 2-I or 3-I line crosses 
(2-I and 3-I represent the inbred lines developed from the 
two-strain and three-strain base populations), although 
there was less difference between the average gain of the 
mass selected group and the line crosses than between the 
mass selected groups and the inbred groups of the previous 
generations. 

Average litter size at birth in the fourth generation was 
significantly higher in both the 2-S and 3-S groups (2-S and 
3-S represent the mass selected groups developed from 
the two-strain and three-strain base populations) than in 
the corresponding inbred group and in the 2-S group in the 
fifth generation, also. As inbred dams were used in both 
these generations, it was concluded that inbreeding of the 
dam had more influence on the size of the litter at birth 
than did the inbreeding of the litter itself. 

Litter size at weaning was significantly larger in the 
3-S group than in the 3-I group in the fourth generation, 
and it was also larger in the 2-S group than in the 2-I 
group in the fifth generation. An analysis of the average 
litter death loss showed no difference in birth to weaning 
livability between the mass selected and inbred groups. 

Estimates of the variance components for weight gains 
between litters within inbred lines were smaller than the 
between litter estimates for the mass selected groups. 
Variance of weight gain within inbred litters in the 2-I 
group tended to be reduced as inbreeding progressed. 

The amount of heterozygosity in the base population 
apparently had no effect on the selection in either the mass 
selected or the inbred groups. Average weight gains, 
litter size at weaning and at birth, and livability from birth 
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to weaning were similar for both mass selected groups and 
for both inbred groups including the line crosses. 

One of the major drawbacks to the development of su- 
perior inbred lines by the son-to-mother matings system 
used in this experiment was the reduced prolificacy of the 
inbred dams. Reduced prolificacy, in addition to the al- 
ready restricted size of the inbred lines, increased the 
necessity of developing more lines if this system were to 
be used to its best advantage. 

Another drawback to the development of inbred lines by 
a strict method of son-to-dam matings was the small 
number of animals available for maintenance of the indi- 
vidual lines and for making line crosses. Expansion of the 
lines by brother-sister matings earlier in the development 
of the lines, perhaps even as early as the first generation 
of inbreeding, along with continued son-dam matings is 
recommended to allow sufficient numbers to maintain the 
proposed lines in each group as well as supply sufficient 
number of females for more complete testing of the better 
lines in line crosses. 

Microfilm $2.75; Xerox $4.20. 77 pages. 


GENETIC STUDIES OF SOME HYBRID 
DERIVATIVES OF NICOTIANA RUSTICA 
AND NICOTIANA TABACUM 


(L. C. Card No. Mic 61-732) 


Bhyravabhotla Radhakrishna Murty, Ph.D. 
Cornell University, 1960 








The behavior of the mammoth gene when transferred 
from Nicotiana tabacum L, to the genetic background of 
N. rustica L. (RTM), and the reversion of some vegetative 
rustica mammoths to flowering, designated as rustica- 
tabacum mammoth flower revertants (RTMFR) were ana- 
lyzed in advanced generations derived from N. rustica x 
N. tabacum. The few RTMFR’s which flowered reverted to 
the vegetative condition after a short time. The role of 
physical and genetic environments in influencing the ex- 
pression and stability of these two characters was studied. 
Some cytological instabilities, such as synaptic failure and 
fragmentation, which spontaneously appeared in this ma- 
terial were also investigated. 

The inheritance of flower reversion could be inter- 
preted on the basis of incomplete penetrance and the ob- 
served close linkage of one of the complex of genes for 
flower reversion with the mammoth gene. An explanation 
based upon the interaction of tabacum chromatin in the 
alien background of rustica, increasing with a cumulative 
shift in the residual genotype, and position effect, was of- 
fered for the differential behavior of the mammoth gene 
and the instability of flower reversion. 

Varietal differences in the degree and stability of 
phenotypic expression, dominance relations, and interac- 
tions with the physical environment were noted for flower 
reversion, On the basis of multiple regression analysis, 
the minimum temperature at the time of floral initiation 
and the relative humidity at the time of flowering were 
found to be the major physical factors influencing flower 
reversion. These results were confirmed by studies on 
clonal populations in controlled environments, and ana- 
tomical studies on shoot apices. Low temperature (70°F) 








and long photoperiod (18 hours) were the most suitable of 
those tested for continued flowering in flower revertants. 
These requirements were found to be correlated with the 
known ecological requirements of N. rustica in its place of 
origin. Rustica mammoths (RTM) other than RTMFR’s 
could not be made to flower under any environment. Under 
chronic Y radiation, localized and specific response, char- 
acterized by tumors, was obtained in the genotypes homo- 
zygous for flower reversion, 

From a genetic analysis of flowering time in these hy- 
brid derivatives, the mammoth gene and interspecific hy- 
bridization per se were found to be the major causes of 
variability, compared to the genes for flower reversion, 
for this character. 

On the basis of phenotypic stability and mutability ina 
Y radiation environment, the mammoth gene was more 
stable than the genes for flower reversion. 

Developmental stability, as measured by variation for 
flowering time in the Y and control environments, was 
found to be greater in N. tabacum than in N. rustica and 
the hybrid derivatives. The presence of mammoth or 
flower reversion genes did not improve the poor buffering 
capacity of N. rustica. 

Homogeneity in the linear regression component of 
flowering time on the daily dose of Y radiation in N. rustica 
and its derivatives and heterogeneity in the regression 
components of N. tabacum and N. rustica established the 
differences in the response between these two species. 
Similar differences in response to Y radiation were ob- 
served for the other characteris, viz. height and pollen 
and seed fertility. 

Observed cytological instabilities, as synaptic failure 
and fragmentation, could be explained by cryptic structural 
differences in the hybrid derivatives. The potential 
breeding and evolutionary value of rustica-tabacum de- 
rivatives compared to the parental species was found to 
be high as judged by the genetic variability, successful 
reproduction, stability, and ecological adaptation. 

Temperature response in N, tabacum var. “Maryland 
Mammoth” was demonstrated. It was shown that a tem- 
perature of 90°F during the day could offset the short-day 
flowering response and a temperature of 65°-70°F was 
ineffective for overcoming the effects of long photoperiods. 

The flowering of “Maryland Mammoth” in long days, 
after an exposure to chronic Y radiation, was inferred to 
be due to localized physiological changes in the young 
shoots and leaves. Genetic change in the meristem, in the 
form of mutations for the modifier genes governing tem- 
perature response, was offered as an explanation for the 
occurrence of R2 segregants which flower under long 
photoperiods in the progenies of Y -irradiated “Maryland 
Mammoth.” 





*Part of this research was carried on at Brookhaven 
National Laboratory under the auspices of the U. S. Atomic 
Energy Commission. 
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THE STRUCTURE AND DEVELOPMENT OF 
THE CUTICULUM OF DIGENETIC TREMATODES 


(L. C. Card No. Mic 59-6684) 


Jennie Epstein Shapiro, Ph.D. 
New York University, 1957 


Adviser: Charles H. Willey 


Phase contrast and electron microscopy were employed 
to supplement ordinary light optics in a study of the mode 
of origin of the cuticula of the digenetic trematodes 
Zygocotyle lunatum and Cryptocotyle lingua. Feulgen 
staining substantiated the morphological finding that the 
cuticulum arises as a secretion of the parenchymal cells 
and is at no time, in the course of its development, a nu- 
cleated cellular structure. It was established that there 
are no specialized cellular strands which may serve as 
avenues for the transfer of cuticular substance from the 
site of synthesis to the outer coat of the trematode. Evi- 
dence was obtained indicating that the cuticulum consists 
of layers which vary morphologically and chemically in 
their constitution. Three basic layers are optically dis- 
cernible in the cuticulum itself and modifications may be 
represented by spines, scales, or bristles. 

Histochemical studies of the cuticulum of Cryptocotyle 
lingua cercariae and of adults of the species Zygocotyle 
lunatum and Haematoloechus reveal lipoproteins in the ex- 
treme cortical layer and the basement membrane of the 
cuticulum of all forms reported. The cuticular extensions 
of Haematoloechus are demonstrated as lipoprotein in na- 
ture, but differing chemically from other constituents of 
the coat since the spines, unlike other components of the 
cuticulum, are negative when treated by the periodic acid 
Schiff technique. 

The middle layer of the cuticulum, which comprises the 
greater portion of the cuticle, consists of a matrix sub- 
stance in which inclusions of varying morphology can be 
found. Positive evidence was obtained for the presence of 
mucoproteins in the middle stratum in all forms reported. 
Lipoproteins were present in the middle layer of the cuti- 
culum of only Haematoloechus. Glycoproteins may be 
present but could not be conclusively differentiated from 
the mucoproteins by the qualitative histochemical methods 
used. 

Fibrillar proteins, of undetermined nature, were ob- 
served in the cuticular extensions and in the middle layer 
of the cuticle of Zygocotyle and Haematoloechus. Meta- 
chromasia was noted in the tissue of cercariae and adult 
specimens of these trematodes; this is discussed in rela- 
tion to growth and the presence of anticoagulating sub- 
stances. Microfilm $2.75; Xerox $4.80. 94 pages. 























STUDIES ON THE INHERITANCE OF 
MALE-STERILITY AND OTHER 
CHARACTERS IN THE CARROT, DAUCUS 
CAROTA L. VAR. SATIVA. 


(L. C. Card No. Mic 61-1120) 


David Jesse Thompson, Ph.D. 
Cornell University, 1960 


Studies on the inheritance of male-sterility in popula- 
tions obtained from crosses and backcrosses of cultivated 
carrots to a wild male-sterile carrot collected in 1953 in- 
dicated that male-sterility was conditioned by a cyto- 
plasmic factor interacting with one of three duplicate 
dominant nuclear genes, designated as Msi, Msz2, and Mss. 
Preliminary data were obtained implicating a fourth dom- 
inant gene. At least one dominant nuclear factor appeared 
to be epistatic to the Ms alleles when the latter were ina 
heterozygous condition. The evidence obtained for the op- 
eration of a cytoplasmic factor in the inheritance of male- 
sterility was largely inferential, consisting mainly of ob- 
servations of many backcross populations which did not 
segregate for male-sterility. 

Male-sterility derived from the carrot variety Tender- 
sweet appeared to be inherited in the same manner as 
male-sterility from the wild 1953 carrot, although an in- 
sufficient number of populations were obtained from the 
Tendersweet male-sterile to warrant a critical comparison. 

Male-sterility was obtained from several carrot vari- 
eties during the course of this study. The inheritance of 
male-sterility from these varieties was not determined. 

Male-sterile individuals derived from the wild 1953 
carrot displayed reduced petal size, distinctive petal color, 
and metamorphosis of stamens and anthers into petaloid 
structures. These characteristics were maintained 
through several backcrosses to cultivated carrots. These 
distinctive characteristics are considered to render this 
source of male-sterility extremely useful for a carrot hy- 
bridization program. The distinctive petal colors, red 
and green, in such male-sterile plants were found to be 
inherited by means of a cytoplasmic factor interacting with 
an undetermined number of nuclear genes. 

The inheritance of red anthers in carrots was found to 
be determined by at least one dominant gene. The inher- 
itance of purple petiole color was found to be due to a 
single dominant gene, designated by the symbol P. Inves- 
tigations on the inheritance of root color showed that the 
white root color and root shape of the wild carrot were al- 
most completely dominant to the orange root color and 
root shape of the cultivated carrot types. Hybrids between 
wild and cultivated carrots displayed greyish-white root 
color and slightly thickened roots. The difference between 
white and orange root color was found to be conditioned by 
many genes. 

Preliminary experiments on the extent of natural cross- 
pollination in carrots showed that 95 per cent crossing, or 
more, occurred under field conditions at Ithaca, New York. 
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GENERAL AND SPECIFIC COMBINING 
ABILITIES, MATERNAL EFFECTS AND 
GENOTYPE-ENVIRONMENTAL INTERACTIONS 
AS ESTIMATED FROM STRAIN AND 
BREED CROSSES OF CHICKENS. 


(L. C. Card No. Mic 61-1004) 


Lloyd Dale Tindell, Ph.D. 
Kansas State University, 1961 


This two-year study was initiated to obtain estimates of 
the effects of strain and breed crossing on (1) heterosis, 
(2) relative importance of general and specific combining 
ability, (3) maternal and sex-linked effects and (4) impor- 
tance of genotype-environmental interactions. 

Samples of three White Leghorn (WL) and three Rhode 
Island Red (RIR) *closed-flock” strains were obtained 
from leading commercial breeders in 1956 and crossed in 
all possible combinations to produce six “pure strains” 
and 30 strain crosses in both 1957 and 1958. All pure 
strains were presumably unselected for specific combining 
ability. Two shifts of males were involved in reproducing 
the crosses each year. 

The traits measured in both years were sexual matu- 
rity (age at first egg), hen-day percentage and hen-housed 
egg production to 260 days of age, and five and ten month 
body weight. In addition, hen-day percentage and hen- 
housed egg production data to 470 days of age were obtained 
in 1958. Mortality data to 260 days and 470 days of age 
were analyzed in 1957 and 1958, respectively. 

Estimates of general and specific combining ability, 
maternal effects and random variation were pooled over 
shifts and years due to the consistency of the estimates. 
The results obtained (adjusted for date of hatch) indicated 


that: (1) general combining ability estimates were most 
important for five and ten month body weight, (2) specific 





combining ability was estimated to be of major importance 
for sexual maturity, part- and full-year hen-day and hen- 
housed egg production, (3) maternal effects were very 
important in determining five month body weight, but es- 
sentially zero for the other traits, and (4) random vari- 
ability made up, by far, the greatest percentage of the 
total variation for all traits except body weights. 

Data were also analyzed to determine if shift or year x 
mating system interactions were of importance. Shift by 
mating system interactions were present in 1958 for sexual 
maturity and hen-housed egg production to 260 days of age. 
Distinct differences were generally found among shifts, 
years and mating systems for most traits. 

The variance due to mating systems (pure strain WL 
and RIR, strain cross WL and RIR and reciprocal cross- 
breds) was partitioned so that comparisons (non-orthog- 
onal) could be made between specific mating systems. 
Crossbred performance was superior to that of either 
pure strain parent for all traits involved, except for liva- 
bility and adult body weight, therefore indicating heterosis. 

Although strain cross performance generally exceeded 
pure strain performance, the differences were often too 
small to indicate significant heterotic effects. However, 
heterosis was present in approximately half of the strain 
cross-pure strain comparisons for sexual maturity, hen- 
day and hen-housed egg production. 

Significant reciprocal cross differences were found or 
suggested to be present for sexual maturity, hen-housed 
production to 260 days of age, adult body weight at five and 
ten months of age and also for livability, thus indicating 
that sex-linked or maternal effects were important for 
these traits. Variance component estimates suggested 
sex-linkage to be important for sexual maturity. Con- 
trarily, maternal effects were estimated to be important 
for adult body weight. 

Microfilm $2.75; Xerox $5.20. 101 pages. 
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THE GERMINATION OF BASIDIOSPORES 
OF CALVATIA GIGANTEA AND 
RELATED GENERA 


(L. C. Card No. Mic 61-1158) 


Glenn Stuart Bulmer, Ph.D. 
Michigan State University, 1960 





Major Professor: E. S. Beneke 


The purpose of these investigations was to germinate 
basidiospores of Calvatia gigantea and to determine if the 
resulting strains had an increased capacity for the produc- 
tion of a tumor-retarding agent(s) over cultures derived 
from immature sporophores. 

The first successful investigations germinated one out of 
20 million C. gigantea spores in five natural broth decoctions 
on shaker. These were incubated at 26°C for 2-3 months. 





In subsequent attempts from 1 to 300 spores per mil- 
lion were germinated when seeded into malt extract agar, 
the surface of which was inoculated with Rhodotorula 
muscilaginosa var. sanguinea. This yeast co-culture was 
necessary for germination. It was found to be replaceable 
by a bacterium but not by various vitamins or C. gigantea 
mycelium. 

Conditions important to spore germination were inves- 
tigated: incubation temperatures of 24-26°C were optimal; 
the number of spores inoculated affected germination; 
spores appeared to require an after-ripening period; 
storage at 12°C or -18°C maintained with greater con- 
stancy the germination ability. The germination percent- 
ages varied greatly between sporophores. 

In two instances mycelium derived from spore germina- 
tion had an increased capacity for the production of the 
oncostatic principle(s) over cultures derived from the im- 
mature sporophores. 
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Mycelium of C. gigantea was demonstrated to have 
antifungal activity. 

Attempts to fruit and mate cultures from spore germi- 
nations were not successful, although the basidiospores 
and resulting hyphae appeared to be dikaryotic suggesting 
a homothallic life cycle. 

With the malt-yeast technique spores from the following 
puffballs were germinated also: Scleroderma lycoper- 
doides, Bovista minor, Lycoperdon curtisii and L. margi- 
natum. Spores from the latter two puffballs were germi- 
nated in autoclaved malt extract agar from which the yeast 
had been removed after 7 days’ growth. 

Microfilm $2.75; Xerox $5.20. 101 pages. 








EFFECT OF COMBINING TWO 
WAVELENGTHS OF LIGHT ON THE 
PHOTOSYNTHESIS OF ALGAE 


(L. C. Card No. Mic 61-129) 


Govindjee, Ph.D. 
University of Tlinois, 1960 


This investigation deals chiefly with enhancing effect of 
shorter wavelengths of light on the photosynthetic yield due 
to the long-wave red light in the region of the “red drop” 
(the so called “second Emerson effect”--to be referred 
below simply as the Emerson effect). 

A peak was found at about 670 muy in the action spectra 
of this effect in Chlorella pyrenoidosa and in Navicula 
minima; a shoulder appeared in about the same location in 
the action spectra of Anacystis nidulans and (less clearly) 
in that of Porphyridium cruentum. This peak (or shoulder) 
corresponds to an absorption band attributable to a special 
form of chlorophyll a in vivo, for which the designation 
“Chl a 670” has been suggested. Light absorption by this 
form enhances the yield of photosynthesis produced by the 
far red light (680-720 my), absorbed by other forms of 
chlorophyll a (“Chl a 680 + 690”), as effectively as light 
absorption by auxiliary pigments does according to 
Emerson and co-workers. This suggests a different photo- 
chemical function of the different forms of chlorophyll a. 

The action spectra of the Emerson effect in Chlorella 
and Porphyridium show a peak and one or two shoulders 
also in the blue end of the spectrum, which may be due 
either entirely to chlorophyll a or, in part, to the caroti- 
noids. 

Re-determination of the action spectra of the Emerson 
effect confirmed the participation of chlorophyll b in 
Chlorella, fucoxanthol and chlorophyll c in Navicula, phy- 
coerythrin in Porphyridium, and phycocyanin in Anacystis 
in this effect. However, instead of single peaks for phy- 
cocyanin, phycoerythrin and fucoxanthol, several peaks 
were found. Three peaks (570 my, 600 my and 640 my) 
could be attributed to phycocyanin, four peaks (570 mu, 
540 my, 515 my and 490 my) to fucoxanthol and four peaks 
(580 my, 555 my, 522 my and 490 my) to phycoerythrin. 
The 490 muy peak can also be due to the carotenoids. In 
Porphyridium, the peak at about 650 my may be due to the 
phycocyanin. 

The relative intensity of the two participating beams 
has an important bearing on the Emerson effect. In Ana- 
cystis, the “negative effect” found by Emerson in a certain 























spectral region could be converted into a positive effect by 
changing this relation. 

In Anacystis, the saturation of photosynthesis occurred, 
at 700 my, in weaker light and on a lower level than at 
680 my, and even more so, than at 600 mu. This may ex- 
plain, at least in part, the negative Emerson effect ob- 
served in this alga. 

It was found that light beyond 720 my has an inhibitory 
effect on the photosynthesis in Chlorella and Porphyridium 
produced by far red light (700 mu?20 my). From the 
action spectrum of this phenomenon, it appears that an un- 
known pigment with an absorption band in the 720-780 mu 
region must be responsible for it. Absorption spectra of 
algae, except for Anacystis, did not reveal this band. 
However, when Chlorella, Porphyridium and Anacystis 
were preilluminated with 660 my light, absorption in- 
creased in the 720-780 my region and decreased in the 
660 my region. When excited with 740-750 my band, absorp- 
tion decreased in the 720-780 my region and increased in 
the red region. 
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A REVISION OF STIGEOCLONIUM AND 
CRITICAL STUDIES IN RELATED GENERA 


(L. C. Card No. Mic 61-1175) 


Abul Khayer Mohammed Nurul Islam, Ph.D. 
Michigan State University, 1960 





The present work is primarily a taxonomic revision of 
the algal genus Stigeoclonium, a member of the family 
Chaetophoraceae under Chlorophyceae. It is based pri- 
marily upon a large number of herbarium specimens and 
other preserved and cultured materials obtained from dif- 
ferent parts of the world. In all, about five thousand col- 
lections have been studied but a good number of them are 
not listed here because they included young growth-forms 
or were poorly preserved. 

Historical reviews of taxonomic, physiologic, ecologic 
and cultural studies were made and summarized and in- 
formation has been added to them from my personal ob- 
servations. 

General morphology of the habit, cell-types, hairs, 
chloroplast structures and rhizoids have been critically 
studied, described and illustrated. Information on zygo- 
spore structure has been obtained from the works of 
others. A suggestion presents itself that species defini- 
tion may be more precise if chloroplast and zygospore 
structures are considered. These features have been con- 
sidered only in part to the present time. It is to be ex- 
pected that more work on life-histories of all species will 
give a clearer understanding of the systematics of the 
genus and its close relatives. 

The main purpose of this work is to eliminate confu- 
sions in the limitations of the genera Stigeoclonium, 
Cloniophora, Chaetophora and Draparnaldia, especially 
among intergrading species. A tentative key has been 
written to separate the closely related genera Stigeoclo- 
nium, Cloniophora and Draparnaldia, and besides this, a 
brief discussion has been made on the interrelationships 
between different species-groups of Stigeoclonium and 
their possible evolutionary trends. Valid species and 
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varieties of Stigeoclonium have been designated after crit- 
ically studying type specimens and other numerous collec- 
tions. The polymorphic nature cf Stigeoclonium species, 
the results of cultural studies and ecological investigations 
were all kept in mind in evaluating species. The whole 
treatment here has been made toward a contribution for a 
monograph of the genus Stigeoclonium. 

A key has been written to separate the species of 
Stigeoclonium, mostly based on some characters previously 
not considered by any author. At this time there are about 
seventy species and forty-seven varieties and formae de- 
scribed in the literature. Here in this work twenty-eight 
species and fourteen varieties are considered valid and of 
these four species and four varieties are new to science. 
Two new combinations and four emended descriptions of 
Stigeoclonium species have been made. 

A study of the genus Cloniophora has been made to show 
the systematic positions of some species of Stigeoclonium 
which have been transferred to the former genus. This is 
the first critical study of the genus Cloniophora, based on 
available materials including both old herbarium as well as 
recently collected specimens from different parts of the 
world. In all, three species with one new combination and 
one new variety have been described and illustrated and 
their geographic distributions recorded in detail. 

In all, thirty-nine plates containing 231 figures, 118 
text figures, and one table, one map and one chart supple- 
ment the written text. 

Microfilm $7.00; Xerox $25.00. 551 pages. 




















ECOLOGICAL RELATIONSHIPS BETWEEN MAN 
AND THE NATURAL VEGETATION IN 
UNICN COUNTY, OHIO. 


(L. C. Card No. Mic 60-6388) 
Joseph Daniel Laufersweiler, Ph.D. 
The Ohio State University, 1960 


The relationship between man and the original vegeta- 
tion has been of interest for a number of years. The ob- 





jective of this study is to determine what correlations 
could be drawn between man and his effect upon the vege- 
tation, and the effect of the vegetation upon man in a local 
area. The original vegetation of Union County, Ohio, had 
been previously mapped in detail. The location, geology, 
physiography, climate, soils, and original vegetation of the 
county are described and related. By means of historical 
records, the pattern of settlement of the land is deter- 
mined. In general, the major vegetation types within the 
county at settlement were the wet prairies, the beech- 
maple forest types, oak-maple forest types, bur oak-shell- 
bark hickory forest types, and the swamp forest types. 
Upon entering the southern part of the county, the first set- 
tlers had a choice between prairie and forest sites. Forest 
sites were chosen first because of the settler’s past fa- 
miliarity with such areas, the notion that prairie land was 
unproductive, the prevalence of mosquitoes in the prairie 
areas, and the fear of periodic fires that swept the prairies 
during the drier parts of the year. Prairie lands were 
finally settled by people familiar with methods of draining 
such lands, and these lands have proved to be the most 
productive in the county. Within the forest types, sites 
upon rises were first chosen; later lower areas were 
cleared and drained. 

Present use of land within the county is discussed, and 
the effects of man in modifying the environment are noted. 
Production of crops by townships is compared with the 
original vegetation pattern in townships. The most pro- 
ductive lands were those originally wet prairie; the next 
were upland swamp forest areas which could be satisfac- 
torily drained; and finally beech-maple and oak-maple 
areas. The recent influence of the widespread use of 
hybrid crop varieties is found to obscure or at least 
minimize former differences in production between these 
areas. 

It is noted that during his occupancy of Union County, 
man has progressed from an early phase in which he was 
much the creature of his environment to his present phase 
in which he now quite vigorously manipulates and modifies 
the environment to his own ends. 
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FLOW PROPERTIES OF MODIFIED 
LITHIUM STEARATE-OIL DISPERSIONS 


(L. C. Card No. Mic 61-988) 


Duane Oliver Shuster, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Stephen E. Wiberley 


Flow properties of modified lithium stearate-oil dis- 
persions were determined by capillary and by rotational 
viscometer measurements. Capillaries having the same 
R/L ratio gave a single flow curve. The dependence on 
capillary dimensions could be eliminated by correcting 
for the entrance effect. 

Rotational viscometer studies showed the effect of the 
rate of shear and time of shearing on the yield value and 
on the shearing stress at any rate of shear. 

Comparison of the flow properties of the base oil as 
measured by the capillary instrument with those measured 
by the rotational viscometer revealed that the results are 
coincident at shear rates below 8 x 10° sec.~*. At higher 
rates of shear the temperature rise is greater in the case 
of the rotational viscometer. 

In all cases the equilibrium shearing stress at a given 
rate of shear as measured by the rotational viscometer 
is lower than the value obtained from capillary measure- 
ments, even after correction for entrance effect and 
nominal to true rate of shear. The differences observed 
between capillary and rotational viscometer measurements 
of the flow properties are interpreted in terms of the 
structures present in the dispersions and the changes in 
these structures as a result of shearing forces. The sig- 
nificance of the yield value is related to the conditions by 
which it is determined. These conditions may be more 
readily defined in the case of the cone-plate rotational 
viscometer than for flow into a capillary. 

The design of the cone-plate viscometer is such that 
the sample is subject to uniform, continuous shear. 
Equilibrium values of the shearing stress at any constant 
rate of shear can therefore be obtained. Flow of a shear- 
sensitive material through a capillary is complex, and the 
shape of the flow profile is not known. It is not possible 
therefore to calculate the true wall rate of shear at any 
given wall shearing stress. The time-dependent shear 
properties of the dispersions studied were found to be in 
direct proportion to the lack of agreement between capil- 
lary and rotational viscometer data at low shear rates. 
At high shear rates the results approached each other, 
indicating that the shearing conditions at the wall of the 
capillary were becoming similar to those between the 
cone and plate. 

The effect of additives on the lithium stearate system 
was shown to be related to the solubility of the additive in 
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the oil and to the nature of the polar groups capable of 
hydrogen bonding present in the molecules of the additive. 
A nonpolar additive with a high solubility in the oil did not 
affect the flow properties of the system. Additives with 
polar groups changed the initial and equilibrium yield 
values of the system but did not change the shearing stress 
at high rates of shear. 

Glycerine, unique among the additives used because of 
the presence of more than one polar group per molecule 
capable of hydrogen bonding, provided the most shear- 
stable grease. 

Microfilm $2.75; Xerox $5.20. 102 pages. 


THEORETICAL STUDIES OF 
METAL-CARBON BOND ENERGIES 


(L. C. Card No. Mic 60-6453) 


Joseph Tranvan Zung, Ph.D. 
University of Cincinnati, 1960 


The stability of Metal-Carbon bonds have been studied 
for the first long row elements of the periodic table. The 
bond energies were computed by the method designed by 
Mulliken which requires the calculation of valence state 
promotion energies, valence state ionization potentials 
and overlap integrals. 

Valence state promotion energies have been evaluated 
as a function of hybridization and derived in terms of 
Slater atomic spectral parameters. These parameters 
were obtained by “least squares” fitting of Slater’s atomic 
energy equations to the observed spectroscopic energy 
levels collected from Moore’s Atomic energy Levels. The 
derivation of Slater’s atomic energy equations and the 
“least squares” fit were performed by two special pro- 
grams written for the IBM 650 MDDPM. 

It has been established that valence state promotion 
energies also depend on the arrangement of non-bonding 
electrons, therefore two programs have been written for 
the IBM 650 MDDPM, using the SOAP II method, which 
calculate the valence state energies in every possible 
arrangements of the non-bonding electrons, and the 
valence states giving the lowest promotion energies are 
selected and used in the computation of the valence state 
ionization potentials and bond energies. Generally 
speaking, we have found that the lowest energy is always 
found in the states having the highest multiplicity; that 
reinforces the validity of Hund’s rule. 

Valence state ionization potentials for all the elements 
under consideration were calculated from the promotion 
energies of the neutral atoms and of the corresponding 
ions. 

Since there are no data available for the F.(pp) terms 
of the transition elements, we are forced to neglect this 
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term in the evaluation of valence state energies; this would 
induce an error of approximately 0.06 e.v. in our result. 

For elements with n quantum number equal 4 and 6, 
the overlap integrals have been computed by numerical 
integration, using a special program written for the IBM 
650 MDDPM. 

The metal-carbon bond energies were then computed 
from the valence state ionization potentials, overlap inte- 
grals and resonance energies, as prescribed by Mulliken’s 
“Magic Formula.” The probable trend of stability of M-C 
bonds was discussed in the light of the X;; terms which 
correspond to what Van Vleck has defined as the gross 
bond energies, i.e. the amount of energy by which two 
atoms are bound to each other in suitable valence states. 
The stability of M-C bonds is strictly dependent on hy- 
bridization and electronic configuration: the stability 
seems to increase greatly in going from a digonal toa 
trigonal and to a tetrahedral hybrid; using the same 
hybrid, but with one or two electrons promoted to an 
s orbital, the M-C bonds become much more stable. The 
variation of stability is more noteworthy in going across 
the periodic table: transition elements generally form 
much more unstable bonds with carbon atom than non- 
transition elements. With a few exceptions, the X;; for 
the transition metals are about half of those for the non- 
transition elements. That shows the difficulties a chemist 
has to encounter in preparing organic derivatives of tran- 
sition metals. 

However one can increase the stability of transition 
metal-carbon bonds by choosing a suitable configuration 
and hybrids which give a greater overlap and a higher 
valence state ionization potential, but nevertheless with a 
lower valence state promotion energy. This condition can 
be realized in few cases such as V,(s*(pd)*) of Ti, 

V; (2) ds?(pd)? of V and V;(2) d*s?(pd)* of Mn. 

This emphazises the important role of the non-bonding 
electrons in forming stable organo-metallic compounds of 
transition metals, and explains the tendency generally 
generally found in transition metals to form co-ordination 
complexes. 

In brief, a pure 6-bond between transition metal and 
carbon atom is generally unstable, but it can become 
stable in actual molecules if there is a sufficient amount 
of energy contributed from the 7-bonds and the steric and 
electronic effects of other ligands. 

Microfilm $4.60; Xerox $16.20. 360 pages. 
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THE SYNTHESIS AND BIOLOGICAL ACTIVITY 
OF SOME ALLYL, ACETIC ACID 
AND ETHYL ACETATE ETHERS 
OF FLUORENE AND FLUORENONE. 


(L. C. Card No. Mic 61-1153) 
Charles Richard Barr, Ph.D. 
Michigan State University, 1960 


A number of ethers with an aromatic nucleus and acetic 
acid side chain have been shown to possess growth- 





regulating activity. The relative biological activity of 
these substances has been shown to depend upon the posi- 
tion of the side chain in the aromatic ring. 

In the present study procedures were devised for the 
incorporation of allyl, acetic acid and ethyl acetate ether 
groups into the 1, 2, and 3 positions of fluorenone and into 
the 2 position of fluorene. The fluorenol and fluorenonol 
intermediates were synthesized by procedures given in 
the literature. The ethers were prepared by employing 
a modified Williamson synthesis; the fluorenol or fluoren- 
onol was allowed to react with ethyl bromoacetate or allyl 
bromide in anhydrous acetone over anhydrous potassium 
carbonate. The composition of these compounds was 
verified by elemental analysis for carbon and hydrogen. 
The melting points and absorption spectra were determined 
as physical constants. 

All of the ethers were tested for growth-regulating 
properties by applying them in a lanolin paste to the 
emasculated flowers of tomato plants. The compounds 
showed no positive stimulation of parthenocarpy seven 
days after treatment of the tomato flowers. Abscission of 
ovaries occurred in some flowers treated with ethyl 
1-fluorenonoxy acetate, 1-fluorenonoxyacetic acid, 
2-alloxyfluorene, ethyl 3-fluorenonoxy acetate, 3-fluoren- 
onoxyacetic acid, and fluorene-9-acetic acid. 

The water soluble compounds, the fluorenonoxyacetic 
acids and fluorene-9-acetic acid, were also tested for 
biological activity by measuring their effect on the root 
growth of cucumber seeds. Measurement of the root 
length three and one-half days after germination of the 
seeds showed that 2-fluorenonoxyacetic acid and 3-fluoren- 
onoxyacetic acid stimulated root growth, whereas fluorene- 
9-acetic acid showed a marked inhibitory effect. 
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FACTORS CONTROLLING OROTIC ACID 
METABOLISM AND THE BIOSYNTHESIS OF 
URIDINE NUCLEOTIDES 


(L. C. Card No. Mic 61-1519) 


Donald George Ralph Blair, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Van R. Potter 


Several factors which control the biosynthesis of 
uridine nucleotides from orotic acid in vitro by enzymes 
present in the high-speed supernatant fraction of rat liver 
were studied. The reaction medium (pH 7.2 - 7.4) con- 
tained MgCl2, phosphate buffer, ribose-5-phosphate, 
adenosine 5'-triphosphate, 3-phosphoglycerate, orotic 
acid-6-C “, uridine 5'-phosphate, the high-speed super- 
natant fraction of rat liver homogenate, and sucrose to 
produce a tonicity equivalent to that of 0.25 M sucrose. 
Ion-exchange chromatography was used to separate orotic 
acid, orotidylic acid, and the uridine nucleotides present 
in the acid-soluble fraction of reaction media. 

Inhibition of the formation of uridine nucleotides from 
orotic acid produced by high concentrations of adenosine 
triphosphate which were continuously regenerated from 
3-phosphoglycerate, was shown to be dependent upon an 
adenosine triphosphate - magnesium ion imbalance in 
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which the concentration of adenosine triphosphate was 
greater than that of the magnesium ions. 

When high concentrations of uridine 5'-phosphate were 
present initially, significant accumulation of orotidylic 
acid occurred. Orotidylic acid labeled with C“* from 
orotic acid-6-C™“ or -7-C™ was identified with the use of 
chromatographic, spectrophotometric, and radioisotopic 
methods. 

Identification of the substance which causes accumula- 
tion of orotidylic acid by inhibiting its decarboxylation to 
uridine 5'-phosphate was accomplished by testing the 
ability of uridine 5'-phosphate and its derivatives to cause 
accumulation of orotidylic acid or to inhibit orotidylic acid 
decarboxylase in enzyme assays. Uridine and uridine 
5'-triphosphate were ineffective in bringing about accumu- 
lation of orotidylic acid. Orotidylic acid decarboxylase in 
the high-speed supernatant fraction of rat liver was meas- 
ured by the evolution of C *O, from orotidylic acid-7-C™“ 
in a medium containing only orotidylic acid-7-C™“ , MgCl., 
tris(hydroxymethyl)aminomethane buffer (pH 7.4), and the 
enzyme. Orotidylic acid decarboxylase was substantially 
inhibited by uridine 5'-phosphate (1 to 16 mM) but not by 
uridine 5'-diphosphate or uridine 5'-triphosphate at simi- 
lar concentrations. Inhibition of orotidylic acid decar- 
boxylase of both rat liver and yeast was competitive. 
Dissociation constants of 6.9 x 10™* and 2.08 x 107° were 
calculated for the uridine 5'-phosphate-enzyme complexes 
in the case of the rat liver and yeast enzymes, re- 
spectively. 

The utilization of orotic acid-6-C™ for the synthesis 
of uridine nucleotides in vitro by high-speed supernatant 
fractions of various rat liver and hepatoma tissues was 
determined under conditions optimal for uridine triphos- 
phate formation. A very minute amount of radioactivity 
was incorporated into the soluble ribonucleic acid in these 
cases, but the specific activity was high. In similar 
experiments, addition of various amounts of the micro- 
somal fraction of normal rat liver to the system had a 
small stimulatory effect on the labeling of soluble and 
microsomal ribonucleic acid. When based on the protein 
content of the tissue supernatant fractions, orotic acid 
utilization and uridine triphosphate formation was about 
twice as great for Dunning hepatoma L-C18 (grown intra- 
peritoneally in Fischer rats inoculated with Dunning 
hepatoma cells grown in tissue culture) as for Morris 
hepatoma 5123 (grown intraperitoneally and intramus- 
cularly in Buffalo rats), the liver of Buffalo rats bearing 
the Morris hepatoma, or the livers of normal Fischer or 
Holtzman rats. 

The distribution of orotidylic acid decarboxylase ac- 
tivity (determined spectrophotometrically) among the liver 
and tumor tissues was similar to the distribution for 
orotic acid utilization. The tissues can form uridine 
5'-phosphate from orotidylic acid at two to three times 
the rate at which orotidylic acid can be formed from orotic 
acid. Thus, orotidylic acid decarboxylase does not seem 
to be a rate-limiting factor in the synthesis of pyrimidine 
nucleotides in the tissues examined. 
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A STUDY OF THE MAGNESIUM REQUIREMENT 
OF THE YOUNG DOG AND OF THE EFFECT 
OF CERTAIN DIETARY FACTORS 
UPON THAT REQUIREMENT 


(L. C. Card No. Mic 61-1520) 


George Edwin Bunce, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Paul H. Phillips 


This study was undertaken to determine the magnesium 
requirement of the weanling dog and to investigate the 
effect of certain dietary factors upon that requirement. 

From studies with a semi-purified ration, the minimal 
magnesium requirement of the weanling dog was found to 
be approximately 140 ppm on a dry weight basis. The 
syndrome of low magnesium intake (80 ppm) in this animal 
was described as consisting of anorexia, poor growth, 
muscular weakness, hyperirritability, ataxia, and con- 
vulsions. Mineralized lesions, high in calcium and phos- 
phorous, were consistently visible in the thoracic aorta at 
necropsy after six or more weeks on experiment. Blood 
serum magnesium and calcium were significantly de- 
pressed and serum inorganic phosphorous was significantly 
elevated in the low magnesium fed animals but no changes 
were found in serum total cholesterol, blood total hydra- 
zones, or in the magnesium content of the thoracic aorta. 

The effect of certain dietary factors upon the mag- 
nesium requirement was investigated by comparison of 
the response of pups fed the low magnesium basal ration 
as opposed to those fed the same ration after appropriate 
modifications. The criteria employed included weight 
gain, development of the characteristic syndrome and 
lesions blood serum values, and aortic analyses for total 
ash, calcium and phosphorous. 

Elevation of the dietary phosphorous level from 0.4% 
to 0.9% and elevation of the dietary calcium level from 
0.6% to 0.9% were found to increase the magnesium re- 
quirement. Lowering the dietary phosphorous to 0.22% 
depressed the magnesium requirement but no effect of 
lowering dietary calcium to 0.3% could be detected. Ele- 
vation of the dietary fat level from 8% to 20% and elevation 
of the dietary potassium level from 0.6% to 1.2% lowered 
the amount of ash, calcium, and phosphorous in the aorta 
but did not affect the other aspects of magnesium de- 
ficiency. Addition of 250 ppm of fluoride to the low mag- 
nesium basal ration prevented the accumulation of excess 
mineral in the aorta but did not retard the development of 
the syndrome or prevent a decrease in serum magnesium. 
No effect could be detected from addition to the low mag- 
nesium diet of cholesterol and cholic acid, vitamin C, 
menadione, inorganic sulfate or elemental sulfur. 

Aortic ash, calcium, and phosphorous analyses were 
found to be useful terminal indices in the study of the state 
of magnesium nutrition in the weanling dog. 
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PART I. GRAFT POLYMERIZATION AND 
TRANSGLYCOSIDATION OF POLYSACCHARIDES. 
PART Il. THE BOUND CARBOHYDRATE 
CONSTITUENTS OF SOYBEAN LECITHIN. 
PART Ill. THE ISOLATION OF ISOMALTOSE 
FROM ENZYME DEGRADED STARCH. 


(L. C. Card No. Mic 61-607) 


Milton Harold Fischer, Ph.D. 
University of Minnesota, 1959 


Investigations have been carried out to establish the 
mechanism of dextrinization, the structure of some of the 
products of this reaction and the application of this process 
for the production of new polysaccharides. 

A series of fractions from the commercial preparation 
of a British gum from corn starch were subjected suc- 
cessively to periodate oxidation, reduction and acid hy- 
drolysis. An analysis of the products stemming from this 
series of reactions indicated that dextrinization com- 
menced at a temperature of about 180°. As the reaction 
proceeded there was an increase in the extent of branching 
in the polymer and a decrease in the size of the average 
repeating unit. 

A structural study of a fraction of the British gum 
showed that the dextrin had a degree of polymerization of 
200 and that it contained 4.1% of glucose residues which 
were immune to periodate oxidation. The combined data 
from periodate oxidation, reduction and hydrolysis reac- 
tions, along with a quantitative determination and identifi- 
cation of the methylated sugars from the methylated and 
hydrolyzed dextrin, indicated that the British gum con- 
sisted of 13 branches with an average repeating unit of 14. 

The above evidence of transglycosidation during the 
dextrinization process was further corroborated by studies 
on the dextrinization of guar gum; the guar gum dextrin 
was found to give periodate resistant mannose units, 
whereas all the mannose units in the parent gum were 
attacked by periodate. 

To establish the fact tnat residues not found in the 
original polysaccharide can be incorporated into a dextrin 
during its preparation, radioactive glucose, 2,3,6-tri-O- 
methyl-D-glucose and D-galactose were each shown to be 
incorporated into the molecule in the dextrinization proc- 
ess using acid and heat. In the case of the galactose 
codextrin, a structural investigation was carried out ona 
purified sample of the product. Following techniques 
previously described in the study of the British gum, it 
was found that the codextrin contained 13.5% D-galactose 
and that it had a degree of polymerization of 37. These 
37 residues were distributed amongst seven branches with 
an average repeating unit of 4.5. The fact that a portion 
of the galactose along with glucose was immune to perio- 
date oxidation, and that hydrolysis of the methylated 
codextrin yielded methylated sugars resulting from such 
resistant residues substantiated the claim that codextrini- 
zation and transglycosidation do indeed occur. 

Since the process of dextrinization appears to offer a 
variety of products which may be of industrial interest, 
the process was extended to the preparation of a mannitol- 
amylopectin codextrin and a water-soluble dextrin from 
low-protein wheat flour. 


The chemically bound carbohydrate components of 
commercial soybean lecithin were found to be glycerol, 





D-fructose, D-glucose, D-galactose, D-glucosamine, 


meso- inositol, O-8-D-galactopyranosyl-(1— 1)-D- 
glyceritol and O-a-D-galactopyranosyl- -(1 —6)-O-8-D- 
galactopyranosyl- afi 1)-D-glyceritol. 


Starch was enzymatically degraded with glucamylase 
and isomaltose was isolated from the hydrolyzate and 
characterized as B-isomaltose octaacetate. 
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THE SYNTHESIS AND BIOLOGICAL ACTIVITY 
OF 5-HALOGENODEOXYRIBOSIDES 


(L. C. Card No. Mic 61-394) 


David Marvin Frisch, Ph.D. 
University of Southern California, 1961 


Chairman: Professor Visser 


Two new deoxynucleoside derivatives, 5-bromodeoxy- 
cytidine (BrCDR) and 5-chlorodeoxycytidine (CICDR), were 
prepared by a photocatalytic process. These derivatives 
were tested for their biological effects in Escherichia coli 
K-12, E. coli 15T- (a thymine-requiring mutant), Neuro- 

spora (wild type), Neurospora 1298 (a pyrimidine-requiring 
mutant) and T2r bacteriophage, a virus which propagates 
in E. coli cells. 

“BrCDR and CICDR inhibit growth and reduce viability 
in E. coli 15T- by preventing DNA duplication without 
affecting RNA and protein formation. This leads to a con- 
dition of “unbalanced growth” and eventual cell death. 
Examination of the pyrimidines present in E. coli 15T- 
treated with BrCDR showed that 5-bromocytosine was not 
incorporated into DNA. However, one third of the thymine 
residues was replaced by 5-bromouracil, indicating 
deamination of BrCDR to 5-bromodeoxyuridine (BrUDR) 
prior to incorporation. These results are consistent with 
the known facts that E. coli contains deaminases capable 
of rapidly converting deoxycytidine compounds to the 
corresponding deoxyuridines and that E. coli lacks the 
kinases necessary to phosphorylate BrCDR to the triphos- 
phate level. 

When E. coli 15T- cells containing 5-bromouracil as an 
abnormal base in DNA were resuspended in growth me- 
dium, DNA synthesis was resumed while protein and RNA 
synthesis were drastically inhibited. Viability and cell 
count remained constant. The conclusion was that, al- 
though DNA increased, it served no purpose for cell 
survival or duplication. When BrUDR-treated cells were 
resuspended in growth medium containing chloramphenicol, 
a temporary restoration of viability occurred, followed by 
a “second death.” These results are opposite to those 
obtained when E. coli cells were treated with ultraviolet 
light or nitrogen mustards. It was concluded that protein 
and probably DNA damage occurred in bacteria exposed 
to ultraviolet light, whereas in BrUDR-treated cells 
damage is primarily due to irreversible changes in DNA. 

BrCDR, C1CDR, and 5-iododeoxyuridine (IUDR) were 
tested for their inhibitory effect on growth of E. coli 
K-12. The results were compared with similar studies 
in which 5-fluorodeoxyuridine (FUDR), 5-chlorodeoxy- 
uridine (CIUDR), and BrUDR were used as metabolic 
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inhibitors. The order of decreasing effectiveness for 
inhibiting growth is FUDR, C1UDR, CICDR, BrUDR, and 
BrCDR. IUDR does not inhibit growth. 

The effects of combinations of FUDR with any of the 
other three halogenodeoxyuridines resulted in potent 
synergistic effects on growth. At a concentration of FUDR 
(.03uM) which allows 97 per cent maximal growth, .03 to 
10uM IUDR, BrUDR, or C1IUDR inhibited growth com- 
pletely and cell viability was reduced to less than 1 per 
cent of inoculum. These results are of interest in chemo- 
therapy, since a condition of thymine deficiency is estab- 
lished without affecting other cell processes. This condi- 
tion leads to “unbalanced growth” and cell death. The 
similar effectiveness of CIUDR, BrUDR, and IUDR in 
replacing the thymine requirement for growth suggests 
that these derivatives are comparable in serving as non- 
lethal substitutes for DNA thymine in E. coli cells. How- 
ever, such cells are especially susceptible to ionizing 
radiations and therefore may be selectively destroyed. 

No major differences could be found with respect to 
mutant plaque-types produced by T2 bacteriophage grown 
in the presence of BrCDR or BrUDR. BrCDR was found 
to be a more potent mutagenic agent than BrUDR when 
compared on a per mole basis. Analysis of bacteriophage 
DNA indicated that BrCDR was deaminated to BrUDR 
and incorporated into DNA in place of thymine. 

BrCDR and CICDR were ineffective for inhibiting the 
growth of wild type Neurospora. These deoxyribosides 
inhibited growth of Neurospora 1298, although not as ef- 
fectively as the corresponding ribosyl derivatives. 
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THE METABOLISM OF DIETHYLSTILBESTROL 
IN THE DOMESTIC FOWL 


(L. C. Card No. Mic 61-875) 


Mortimer Lloyd Hopwood, Ph.D. 
Colorado State University, 1960 


In order to determine to what extent diethylstilbestrol 
(DES) would be retained, excreted and modified, 15 mg of 
the compound in a polyethylene glycol paste was injected 
into cockerels. Retention was determined by feeding 
various tissues to mice to obtain a uterine weight re- 
sponse. The activity in the tissue was compared to the 
uterine response of varying levels of orally administered 
DES. Of the total dose in the chicken, less than 0.1 per 
cent was retained in the tissue after 28 days. 

Chickens were similarly injected with diethyl(ethyl-1- 
C**) stilbestrol at 1 uC per bird, diluted with cold DES to 
administer a total of 15 mg of the compound. Thirty per 
cent of the total dose was absorbed from the injection site 
within four hours. The effect was an immediate rise in 
c** counts of blood and an increase in blood and liver fat 
which was maximal at four days and subsided to near 
normal levels after 11 days. Of all tissues, liver and bile 
were highest in radioactivity after 30 days. Feathers had 
high radioactivity at four and eight hours but were not 
radioactive after two days. 

Feces-urine from the same birds was collected daily 
and its radioactivity determined. Of the total C“ adminis- 
tered, 29 per cent was excreted in 24 hours, 70 per cent in 





13 days and 74 per cent was recovered in 30 days. By 
feeding the excreta to mice it was found that the biological 
activity was 48 per cent of the radioactivity. 

From chickens injected with 10 uC of C-labeled DES, 
blood, liver, ingesta, feces-urine and bile were collected 
after six hours, extracted and fractionated to separate 
metabolites into conjugates, acids, phenols and neutrals. 
The C** content of each of these was determined as was 
radioactivity in fractions resulting from acid hydrolysis of 
extracts of tissue and excreta. Most of the DES was in 
the conjugated form. The highest percentage of conjugate 
was in the bile and blood, less in the liver and ingesta and 
least in the feces-urine. Feces-urine had the most diver- 
sified metabolites with respect to their solvent distribution 
and chemical nature. Biological activity of fractions from 
hydrolyzed liver was equally distributed between the acids 
and phenols and practically absent from the neutrals. The 
discrepancy between the biological activity and the radio- 
activity of metabolites retained in and excreted by the 
chicken indicated that DES, in addition to becoming conju- 
gated, underwent molecular change. 

Microfilm $2.75; Xerox $4.80. 92 pages. 


AMINO ACID COMPOSITION OF GLUTEN 
AND WATER-SOLUBLE FRACTIONS 
OF WHEAT FLOUR AND ITS RELATIONSHIP 
TO FLOUR QUALITY 


(L. C. Card No. Mic 61-996) 


Ahmed Said Hamed Hussein, Ph.D. 
Kansas State University, 1961 


The influence of environment and variety on the amino 
acid composition of gluten and water-soluble fractions 
separated from forty hard red winter wheat flours, and the 
relationship of the concentration of these amino acids to 
flour quality were investigated. Amino acids were deter- 
mined colorimetrically using a ninhydrin reagent after 
separating the amino acids by paper chromatography. 

The analytical data showed that location was more 
important than variety in determining the amino acid com- 
position of gluten and water-soluble fractions. The alanine 
in the gluten and proline and threonine in the water-soluble 
fraction were the only amino acids which were significantly 
different in concentration among the different varieties. 
The aspartic acid, histidine, methionine, lysine, serine, 
threonine, and tyrosine contents of water-soluble fractions 
were significantly different with respect to location. 

The partial correlations between aspartic acid, 
methionine, and serine concentrations of water-soluble 
fractions were correlated significantly and negatively with 
loaf volume when flour protein was held constant. The 
tyrosine content of water-soluble fractions also was sig- 
nificantly but positively correlated with loaf volume when 
flour protein was held constant. These data indicate that 
the amounts of aspartic acid, methionine, serine, and 
tyrosine in the water-soluble fraction may be related to 
flour quality for breadmaking purposes. 
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STUDIES ON THE ENZYMATIC SYNTHESIS 
OF CHOLESTEROL AND INTERMEDIATE 
COMPOUNDS FROM 1-C“-ACETATE 


(L. C. Card No. Mic 61-1539) 


Harold John Knauss, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor John W. Porter 


The first objectives of this study were the further puri- 
fication of a rat liver enzyme system capable of synthe- 
sizing cholesterol, and the rigorous establishment of the 
cofactor requirements of this more purified system. As 
a result of this study the rat liver system was fractionated 
into microsomes and a soluble fraction precipitable be- 
tween 40 and 80% of saturation with ammonium sulfate. 
These two fractions were found to contain all of the 
enzymes required for the conversion of 1-C “-acetate to 
cholesterol and related compounds. The cofactor require- 
ments for this system were found to be adenosine triphos- 
phate, glucose 1-phosphate, di- and triphosphopyridine 
nucleotides, Mg**, coenzyme A and glutathione. The 
radioactive products formed by this system were then 
identified as cholesterol, digitonin precipitable sterols 
other than cholesterol, squalene, and an unidentified 
petroleum ether soluble compound. 

As a third objective, we attempted to demonstrate the 
biosynthesis of mevalonic acid from 1-C™ -acetate in the 
rat liver system. In these experiments we were able to 
obtain radioactive mevalonic acid as a product, from 
1-C** -acetate, in the presence of nonradioactive mevalonic 
acid, microsomes, the soluble enzyme fraction and the 
cofactors adenosine triphosphate, Mg**, reduced triphos- 
phopyridine nucleotide, coenzyme A and glutathione. The 
biosynthesis of radioactive mevalonic acid was demon- 
strated through the preparation of two derivatives (the 
dibenzylethylenediamine salt and the benzhydrylamide) 
and the crystallization of each to constant specific radio- 
activity. The hydroxamate of the biosynthesized mevalonic 
acid was also prepared and chromatographed. Coincidence 
of radioactivity and the hydroxamate spot was obtained. 

The final phase of the work was concerned with the 
isolation and study of a TPNH specific soluble enzyme of 
rat liver which catalyzes the reduction of mevaldic acid 
to mevalonic acid. This enzyme is inhibited by p-chloro- 
mercurosulfonic acid and hydroxylamine but not by iodo- 
acetamide. It exhibits no metal requirement and has a 
rather broad optimum pH range (6.5-7.5). Both isomers 
of mevaldic acid are reduced and both isomers of 
mevalonic acid are formed. However, the biologically 
active isomer of mevaldic acid is reduced at a much more 
rapid rate than the other isomer. The reduction of the 
two isomers may be brought about by one or two enzymes, 
but it seems more likely that a single enzyme is acting. 

It was initially supposed that the mevaldic reductase 
might be involved on the direct pathway of cholesterol 
biosynthesis, but work in this laboratory and others has 
cast doubt on this supposition. The question of the bio- 
logical significance of the enzyme is discussed in some 
detail. 

A second aldehyde reducing activity was also detected. 
This enzyme is DPNH specific, and has activities similar 
to those of alcohol dehydrogenase. This enzyme showed 
significant activity in the oxidation of geraniol and farnesol, 





thus suggesting a possible pathway for the metabolism 
of these compounds. 
Microfilm $2.75; Xerox $5.60. 112 pages. 


SUCCINIC THIOKINASE: 
PURIFICATION AND EXCHANGE REACTIONS. 


(L. C. Card No. Mic 61-1630) 


Ernest Knight, Jr., Ph.D. 
University of Dlinois, 1961 


Carboxyl activation represents an important reaction 
type in biological systems. In general they occur with 
transfer of energy from the anhydride phosphate bond of a 
nucleoside triphosphate (XTP) to form a reactive thio- 
ester, amide, or anhydride of approximately equal energy 
content as represented by equilibrium data. These reac- 
tions can be represented by: 


A-B+C+D= A+B+#+C-D (1) 


The mechanism of transfer of the energy of the A-B bond 
to form the C-D bond represents one of the unsolved prob- 
lems of biochemistry. 

Present experiments concern an orthophosphate elimi- 
nating system in which A-B is adenosine triphosphate, 
C is a carboxyl containing compound-specifically suc- 
cinate, and D is Coenzyme A, i.e., 


ATP + succinate + CoA= succinyl-CoA + ADP +iP (2) 


The enzyme catalyzing this reaction has been termed suc- 
cinic thiokinase. Reaction 2 has been studied with enzyme 
preparations from spinach (S. Kaufman, et.al., J. Biol. 
Chem., 216, 153, 1955), pig hearts (S. Kaufman, et.al., 

J. Biol. Chem., 203, 869, 1953), pig kidney (R. Mazumder, 
et.al., J. Biol. Chem., 235, 2546, 1960) and Escherichia 
coli (L. P. Hager, J. Am. Chem. Soc., 79, 4864, 1957; 

R. A. Smith, et.al., Fed. Proc., 16, 251, 1957). 

The present research was undertaken to clarify the 
succinic thiokinase reaction in E. coli. The primary aim 
was to obtain succinic thiokinase in pure or nearly pure 
form, after which experiments would be performed that 
would shed light on the reaction mechanism. A further 
reason for considering the E. coli system as suitable for 
study of the succinic thiokinase reaction was the relative 
abundance (high specific activity) of this activity in E. coli 
extracts and the considerable enhancement, ca. 10 fold, of 
this activity obtained by growth of the organism in a suc- 
cinate rich medium. (R. A. Smith, unpublished results; 

J. Grunau and E. Knight, manuscript in preparation.) 

Succinic thiokinase activity was determined by cleaving 
the succinyl-CoA formed with hydroxylamine and meas- 
uring colorimetrically the succinyl hydroxamic acid as 
the ferric complex (F. Lipmann and L. C. Tuttle, J. Biol. 
Chem., 159, 21, 1945). One unit of succinic thiokinase 
activity is defined as the amount of enzyme which cata- 
lyzes the formation of 1 micromole of succinyl hydrox- 
amate in 30 minutes at 37° under the conditions of the 
assay. Specific activity is given in units/mg. protein. 

Succinic thiokinase has been purified from extracts of 
succinate grown E. coli to a specific activity of 4122. 
This represents a 125 fold purification from a source 
about 10 times more rich in succinic thiokinase than 
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formerly available to yield a preparation 30 fold more 
active than formerly available. Although several of the 
steps in purification gave low yields, evidence has not 
been obtained for the resolution of the succinic thiokinase 
activity into 2 or more proteins as previously reported 
(R. A. Smith, et.al., Fed. Proc., 16, 251, 1957). Concen- 
trated solutions (ca. 10 mg. protein/ml.) of succinic 
thiokinase have been stored for several months without 
appreciable loss in activity; however, repeated freezing 
and thawing of any fraction does result in considerable 
loss. The most purified fraction of succinic thiokinase, 
specific activity 4122, was not resolved into more than 
one component by starch-gel electrophoresis. 

The succinic thiokinase fraction from E. coli at the 
highest purity attained catalyzes an incorporation of iP*” 
into ATP dependent on CoA, succinate, and Mg**. With 
the exception of ATP and iP, increase in substrate con- 
centration does not cause the rate of exchange to decrease 
more than 15 per cent until levels 3 fold those used in the 
exchange experiments are attained. In the absence of 
added succinate, the rate of incorporation of iP** into 
ATP is 15 percent the rate for the complete system. This 
exchange may be due to contaminating enzymes, enzyme 
bound succinate, or to a reaction catalyzed by succinic 
thiokinase independent of succinyl-CoA synthesis. 

The rate of incorporation of ADP-8-C™ into ATP by 
the same succinic thiokinase fraction occurs in the pres- 
ence of Mg**. This rate is stimulated 2 fold by the 
simultaneous addition of CoA and succinate. 

It is not possible to make a choice between the pro- 
posed mechanisms on the basis of the existing ADP-ATP 
and iP-ATP exchange data; further purification of the 
enzyme, however, should make it possible to elucidate the 
reaction mechanism. 

Microfilm $2.75; Xerox $3.00. 55 pages. 
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A delicate balance exists among the six limiting amino 
acids (leucine, isoleucine, valine, histidine, methionine 
and phenylalanine) in fibrin. The growth rate, food intake 
and nitrogen retention of weanling or adult rats are de- 
pressed by the addition of 0.25 - 0.5% of a mixture of 
methionine and phenylalanine, the second most limiting 
amino acids in fibrin. These effects can be prevented by 
the addition of a mixture of the four most limiting amino 
acids, leucine, isoleucine, valine and histidine or by 
raising the level of fibrin to 8% or above. However, the 
growth-retarding effects of 3% of amino acid mixture 
lacking histidine can be demonstrated with higher levels 
of fibrin in the diet, yet addition of as little as 0.05% of 
histidine prevents growth depression. Since the intake of 
the most limiting amino acid by the rats fed on diets in 
which imbalance was prevented by the minimum addition 





of the most limiting amino acid, exceeded that of the 
corresponding pair-weight controls (on basal diet), it was 
suggested that amino acid imbalance reduces the effi- 
ciency of the most limiting amino acid(s). 

The order in which amino acids of fibrin became 
limiting for growth deviated considerably from that cal- 
culated from the amino acid composition of fibrin and the 
amino acid requirements of the rat. In growth experi- 
ments, leucine, isoleucine, valine and histidine, as a group, 
are equally the most limiting amino acids; methionine and 
phenylalanine are equally the second most limiting; lysine, 
the third; and threonine, arginine and tryptophan are the 
least limiting amino acids. Addition of dispensable amino 
acids, such as glutamic acid is also necessary to obtain 
maximum growth of rats fed on diets containing 6% of 
fibrin supplemented with adequate amounts of the indis- 
pensable amino acids. 

Several amino acid mixtures added to diets containing 
6% of fibrin depress the growth of the rat. The growth- 
retarding effect attributable to leucine was largely pre- 
vented by the addition of isoleucine and valine. A mixture 
of the six limiting amino acids in fibrin was needed to 
prevent the growth depressions caused by various com- 
binations of arginine, threonine and tryptophan. 

The effect on nitrogen retention, observed in rats fed 
ad libitum imbalanced diet (containing methionine plus 
phenylalanine), was less severe on the first day when the 
food intake was equalized by using rats trained to accept 
a single daily feeding. On the second day, however, the 
food intake was depressed by 33% and nitrogen retention 
by 18%. A marked retardation in the rate of food intake 
was also detected within four hours when the protein- 
depleted rats were fed imbalanced diets containing either 
methionine plus phenylalanine or an amino acid mixture 
lacking histidine. Neither palatibility nor delayed 
stomach-emptying of the imbalanced diets, appeared to 
be responsible for the fall in food intake. 

Blood urea concentrations determined after feeding 
equal amounts of the basal or diets containing amino acid 
mixtures, showed that except for the combinations of 
methionine plus phenylalanine and arginine plus threonine, 
other amino acid pairs did not cause a rise in blood urea 
concentrations. 

In protein-depleted rats, fed the imbalanced diet (con- 
taining methionine and phenylalanine), the concentration 
of leucine, isoleucine, valine and histidine in blood de- 
creased more from the fasting level than did the concen- 
trations of other amino acids. In rats, trained to accept 
a single daily feeding, a marked lowering in the blood 
histidine concentration occurred after feeding the im- 
balanced diet (containing amino acid mixture lacking 
histidine) consecutively for two days. In both these cases, 
there was a rise in blood amino acid concentrations over 
the fasting level for the amino acids added to create the 
imbalance. Microfilm $2.75; Xerox $5.80. 119 pages. 
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ION-EXCHANGE CHROMATOGRAPHIC 
BEHAVIOR OF THE HIGH MOLECULAR 
WEIGHT PROTEIN PROPERDIN 


(L. C. Card No. Mic 60-6450) 


Charles Herbert Powell, D.S.I.H. 
University of Cincinnati, 1960 


Cancer, in industrial workers, from occupational 
causes, has been a recognized problem since the discovery 
of occupational cancer in mule spinners in the textile mills 
of Great Britain about the turn of the century (1). 

The appraisal of the problems of this industry, which 
arise from the use of carcinogenic lubricating oils, has 
naturally led to the investigation of the relative carcino- 
genic potency and the chemical composition of various 
oils, not only in the textile industry but in others. 

The variability and complexity of the chemical compo- 
sition of the raw products used in these industries has 
made the determination of the relative carcinogenic po- 
tency of any given industrial material extremely difficult, 
and significant variations in carcinogenic activity of the 
raw stock is not uncommon. 

The discovery of the carcinogenic properties of cer- 
tain aromatic compounds, such as benzo a pyrene, 
benz [aJanthracene, dibenz[a, h]anthracene, 3-methychol- 
anthrene, and other high boiling hydrocarbons, the deter- 
mination of their carcinogenic activity, (1, 2), and the 
development of methods for estimating their concentra- 
tions in complex mixtures, make significant progress 
toward control of the exposure of industrial workers to 
this class of compounds in the occupational environment. 
Nevertheless, accurate estimation of the potency of many 
complex oils is not yet possible, even by resorting to 
testing on animals. Difficulties in estimating the actual 
extent of exposure, and differences in the susceptibility of 
individuals, make the use of analytical data on the oils 
still less adequate in assessing the danger of contracting 
cancer. Discovery of pre-cancerous changes which occur 
regularly in individuals in danger of contracting cancer 
from industrial exposures would therefore be of extreme 
importance and much work seeking changes, in the serum, 
relatable to cancer (e.g. 3, 4) has already been done. 

The experimental work of this thesis was designed to 
investigate changes in the serum of animals resulting 
from exposure to the chemical carcinogen, 3-methyl- 
cholanthrene, in comparison with changes resulting from 
exposure to dodecylbenzene, a compound evidently in- 
capable of producing cancer when administered alone, but 
which possesses a demonstrated capacity to enhance the 
carcinogenic potency of certain carcinogens, including 
3-methylcholanthrene (1). 

It is a widely held hypothesis that animals may possess 
a natural immunity to the inception or growth of cancer 
(3,5,6,7,8.) Many individuals have a variety of carcinomas, 
have been shown to have abnormally low levels of proper- 
din (3), a protein with demonstrated importance in the 
non-specific immunity of animals to infection (5,6,9,10). 
As it seemed reasonable, that if such a natural immunity 
exists, it must be broken down before cancer could be 
produced, especial attention was given to properdin and to 
the other euglobulins in hopes of observing changes which 
might be related to changes in the immune systems of the 
animals. 

Although development in the field of fractionation of 





proteins is rapid, (11-14), no well established methods, 
capable of fractionating the globulins into single compo- 
nents, were in existence at the beginning of this work. 
Chromatography on Amberlite IRC-50, a carboxylic 
cation-exchange resin which has been used successfully 
to purify a number of enzymes (15-19) was chosen as the 
most promising method. 

A finely divided (200-250 mesh) column of IRC-50, 

1 1/2 by 20cm. was prepared and an estimated “retention 
volume” of 27ml. was established by chromatographing 
serine, which has an isoelectric point near that of proper- 
din (pH 5.6-5.8 for properdin). 

A concentrate (prepared elsewhere) of human properdin 
was then chromatographed at - 1° + 2°C., pH 5.38, and 
with a rate of flow of 8 ml./hr. A part of each of the 
eluted fractions was subjected to a bioassay (5, 20) for 
properdin and another part analysed by spectrophotometric 
absorbance at 278 mu. A peak (termed the ‘p” peak) of 
concentration of protein as indicated by absorbance was 
found to correspond closely with the peak of activity as 
indicated by the bioassay for properdin. 

It was thus established that with the technique used, 
properdin could be chromatographed successfully, without 
destruction of its biological activity, and its retention 
volume was shown to be 32 ml. 

Samples of serum from the blood of fourteen New 
Zealand white rabbits were tested for properdin by bio- 
assay and by the chromatographic method suggested above. 
Portions of each of the specimens of blood were subjected 
to the conventional hematological tests and portions of the 
sera were fractionated by paper electrophoresis. 

Five of the rabbits were painted on the clipped backs 
with solutions of methylcholanthrene in decalin, five were 
similarly painted with a 50-50 mixture of dodecylbenzene 
and decalin, and four were maintained as controls for the 
normal ranges of change in the sera. Eight ml. of blood 
were taken from each rabbit each week thereafter and the 
paintings were repeated each week (4 days from collecting 
blood) for a period of 4 weeks. At the end of the fourth 
week the animals were killed and maximal specimens of 
blood were collected. Serum from each of the specimens 
of blood was subjected to bioassay, chromatographic in- 
vestigation, measurement of euglobulins, and paper elec- 
trophoresis. Routine hematological studies were done on 
the initial and terminal specimens. 

No changes sufficiently large to be classed as abnormal 
were found in the conventional hematologic measurements 
and no meaningful interpretations could be made of changes 
in the electrophoretic patterns or in any of the chromato- 
graphic peak other than the “P” peak. 

Sharp fluctuations, above the normal, were found in the 
levels of properdin in both of the treated groups, as meas- 
ured by bioassay, and the area of the “P” peak was found 
to change linearly with these levels according to the 
relationship: 


Pp = 70 x “P” 


bioassay area 
P req mi. x Absorbance. 

Failures to correspond to this relationship occurred, 
and are attributed to the presence of proteins other than 
properdin within the “ P” peak, or to partial destruction of 
the activity of properdin prior to the bioassay. 

The changes observed in the sera may not be related 
to the administration of carcinogen or accelerator, with 
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certainty, without additional work; but, the chromato- 
graphic technique used has been demonstrated to possess 
an analytical potential for use in investigating large pro- 
tein molecules. 

Microfilm $2.75; Xerox $5.40. 110 pages. 


ISOLATION AND CHARACTERIZATION 
OF THE HEAT-INDUCED 
PROTEIN COMPLEX IN MILK 


(L. C. Card No. Mic 61-941) 


Palamand Suryanarayana Rao, Ph.D. 
The Ohio State University, 1960 


The interaction of a-casein with 8-lactoglobulin induced 
by heating to 85°C. for 20 minutes has been studied in 
pH 6.5 phosphate buffer through the technique of the polari- 
zation of fluorescence. The fluorescent dye conjugates of 
these two proteins were prepared with the dye 1-dimethyl- 
aminonaphthalene-5-sulfonyl chloride. The apparent 
molecular volume (Vo) calculated from the slope of the 
reciprocal polarization versus T/7n for pure f-lacto- 
globulin gave a value of 72,100 c.c. per mole in 0.10 ionic 
strength phosphate buffer. 

Polarization of fluorescence studies of a 1:1 mixture 
of conjugated §-lactoglobulin and unconjugated a-casein 
heated to 85°C. for 20 minutes yielded graphs for recipro- 
cal polarization versus T/n with decreased positive 
slopes compared with those obtained for pure conjugated 
B-lactoglobulin. This decrease in slope indicates that the 
volume of the conjugated protein molecule was increased 
by the formation of a complex with a-casein. The molecu- 
lar volume (V,) calculated from the slope of the graph 
obtained for the heated mixture of S-lactoglobulin and 
a-casein gave a value of 291,660 c.c. per mole, which 
represents a fourfold increase over the size of the 
B-lactoglobulin molecule. 

Ion exchange chromatography employing the anion 
exchange adsorbent, N,N-diethylaminoethyl] cellulose, 
(DEAE-) has been used to isolate the complex formed by 
the interaction of a-casein with B-lactoglobulin when heated 
at 85°C. for 20 minutes. Sedimentation and electrophoretic 
analyses showed this complex to be homogeneous at pH 
6.5, ionic strength 0.10. The sedimentation constant of 
this complex was 28.3S, and the electrophoretic mobility 
-5.28 cm’ volt’ sec™*. Chemical analyses revealed a 
phosphorus content of 0.33-0.34 per cent and a free sulf- 
hydryl content equivalent to the presence of two parts of 
B-lactoglobulin by weight. Based on the phosphorus con- 
tent, it was calculated that this complex contained B-lacto- 
globulin and a-casein in the ratio of 2:1 by weight. 

A step-by-step development of ion exchange chromato- 
graphic procedure has been described for the separation 
of proteins from the milk system. Among the factors 
studied were the amount of adsorbent to be used, the pH 
of the eluent, and the salt (NaCl) concentration in the 
eluent. It was found that the lower the pH of the eluent, 
the less salt was required for the resolution of proteins. 

Stepwise elution using known amounts of NaCl in pH 4.7 
buffer was found to be of immense value for the isolation 
of the heat-induced complex from milk. This complex was 
separated from skim milk heated to 85°C. for 20 minutes 





on elution from DEAE-column at pH 4.7, and a salt concen- 
tration of 0.33 M (NaCl). Also, the complex was charac- 
terized by electrophoretic and sedimentation as well as 
chemical analyses. It was found that the complex was 
similar in these respects to the complex isolated from a 
heated mixture of a-casein and £-lactoglobulin. 

From the analyses for active sulfhydryl groups (TDS 
values) in the complex formed by the interaction of a- 
casein and §-lactoglobulin, it was proposed that perhaps 
sulfhydryl groups as such are not involved in the complex 
formation. 

The effect of the addition of calcium chloride and 
disodium hydrogen phosphate on the protein complex for- 
mation in heated skim milk was studied. It was found that 
the effect of the added calcium ion to milk was to decrease 
the amount of the complex formed and that the effect of the 
disodium phosphate was to increase the amount of the 
complex. These treatments did not have any effect on the 
sedimentation and electrophoretic patterns of the complex. 
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ABSORPTION OF PREFORMED VITAMIN A 
AND CONVERSION OF BETA-CAROTENE 
TO VITAMIN A IN LIGATURED 
POULTRY INTESTINAL SECTIONS 
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Kansas State University, 1961 


Studies were undertaken to measure the absorption of 
dispersions of preformed vitamin A in Tween 40 and the 
conversion of dispersions of beta-carotene in Tween 40 to 
vitamin A in ligatured poultry intestinal sections. 

Preformed vitamin A acetate absorption was greater 
from ligatured duodenal sections than from ligatured 
posterior small intestine sections. Further studies indi- 
cated that vitamin A acetate injected into duodenal sections 
appeared in blood serum and liver sooner than when in- 
jected into posterior small intestine sections. Little, if 
any, vitamin A was absorbed from ligatured cecal sections. 

Higher vitamin A ester levels in blood serum were 
found when vitamin A as acetate or alcohol was injected 
into ligatured duodenal sections than when vitamin A as 
palmitate was injected. Vitamin A esters were not de- 
tected in blood serum after injection of vitamin A acetate 
into ligatured posterior small intestine sections. Vita- 
min A esters accounted for about 90 per cent of the total 
vitamin present in duodenal tissues after injection of 
vitamin A as the alcohol, acetate, or palmitate into duo- 
denal sections; the remaining 10 per cent was the alcohol. 
When vitamin A acetate was injected into posterior small 
intestine sections, 75 per cent to 80 per cent of the vita- 
min A recovered was esters; the remaining 20-25 per cent 
was the alcohol. 

Possible mechanisms of absorption of vitamin A 
through the intestinal barrier were discussed. It appeared 
that vitamin A esters were absorbed primarily through the 
lymphatic system. In order to account for the high level 
of vitamin A alcohol normally found in blood serum, it was 
postulated that the alcoholic form was absorbed from the 
intestine via the portal system. However, liver or other 
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tissues, probably also contribute to the levels of vitamin A 
aicohol found in blood serum. 

Vitamin A absorption, measured as increases in blood 
serum and liver vitamin A contents, was reduced at one 
and one-fourth hours following simultaneous injections of 
0.030 per cent E.M.Q. with vitamin A acetate into ligatured 
intestinal sections. Vitamin A absorption measured four 
hours after injection was variable; absorption was reduced 
in one case and increased in another. It was postulated 
that E.M.Q. possibly interfered with vitamin A absorption 
reactions, hydrolysis and re-esterification, thereby de- 
laying vitamin A absorption. Apparently, E.M.Q. also was 
protecting vitamin A in the intestine lumen from non- 
specific oxidative losses. 

Results indicated that vitamin A levels of 12 to 15 
mmg./100 ml. or more were attained in blood serum prior 
to deposition of moderate quantities of vitamin A in liver 
(about 8 mmg./liver) when vitamin A acetate was injected 
into ligatured intestinal sections of vitamin A-depleted 
chicks. 

A small quantity of carotene (about 1.5% of that in- 
jected) was converted to vitamin A when injected into 
ligatured intestinal sections. Simultaneous injections of 
metabolic cofactors, DPN, ATP, FMN, dehydroascorbic 
acid, and CoA liver concentrate, did not enhance the rate 
of conversion of carotene to vitamin A. Low levels of 
carotene absorption, even in aqueous dispersions, were 
postulated to be a critical factor in studies on conversion 
of carotene to vitamin A. 
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Developing flax (Linum usitatissimum L.) embryos 
cultured in vitro were used for the study of the role of 
light in fat synthesis. White light and biotin in combination 
were absolute requirements for maximum incorporation of 
carboxyl-labeled acetate into lipids. Light not only en- 
hanced fat synthesis, but inhibited the conversion of 
labeled acetate into CO2. Adenosine triphosphate (ATP) 
and biotin were necessary for fat synthesis in embryos 
maintained in the dark in order to bring the specific ac- 
tivity of fat to that obtained in the light without the addition 
of these cofactors. The results indicated that light may 
generate ATP through photosynthetic phosphorylation. 

Only blue and red light were effective in stimulating 
fat synthesis from labeled acetate. The addition of re- 
duced diphosphopyridine nucleotide (DPNH) to the culture 
increased fat synthesis and COz evolution 2 to 3-fold. On 
the contrary, reduced triphosphopyridine nucleotide 
(TPNH) and coenzyme A had slight inhibitory effects. 

This suggested that the enzymatic system in flax embryos 
is specific for DPNH rather than TPNH. This cofactor, 
which may also be generated through a light reaction, 
probably promotes the reduction of intermediates to form 
long-chain fatty acids. 








Malonate, in the absence of carboxyl-labeled acetate, 
enhanced the synthesis of fat. This suggested that malonic 
acid at low concentrations can serve as a precursor for 
the synthesis of long-chain fatty acids. Furthermore, light 
affects the type of fatty acids formed in flax embryos and 
increases the degree of unsaturation. The results show 
that under light conditions, di- and trienoic acids are the 
dominant fatty acids. 

The stimulatory effect of low intensity red light on fat 
synthesis can be reversed by far-red light. This effect of 
red light on the utilization of acetate for fat synthesis 
cannot be reversed by far-red light after an hour anda 
half. The full significance of these findings is not under- 
stood, but it is clear that red and far-red light, of rela- 
tively low intensity, can shift the use of acetate metabolism 
in one direction or another. 
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A multidirectional individualized approach to the alco- 
holism problem has been presented, in which a large 
number of baby chicks was tested for their responses to 
alcohol. We have studied individually, for each of 46 
chicks, the following: (1) voluntary alcohol consumption; 
(2) appetite impairment following administration of alco- 
hol; (3) susceptibility to alcoholic intoxication; (4) blood 
morphology; (5) organ weights. For each of eleven of 
these same chicks, the distribution in various organs, and 
metabolism of alcohol was studied, using tracer tech- 
niques. 

It was found that each chick had a distinctive pattern of 
responses to alcohol. The more parameters measured, 
the more unique each individual becomes. It is therefore 
impossible to ascribe a stereotyped response pattern to 
any specific chick which might, for example, be unusually 
susceptible to intoxication, or which might drink relatively 
large amounts of alcohol when given a choice between an 
alcohol solution and water. 

Two chicks were found among the 46 (and among the 11 
which were administered radioactive alcohol) which were 
not only exceptional with respect to their extreme suscepti- 
bility to alcoholic intoxication but in an unusual number of 
other ways. It seems evident that extremes in suscepti- 
bility to intoxication have their roots in metabolic and 
anatomical extremes. 

Ancillary to the main findings, inter-strain differences 
in the organ weights of laboratory mice are reported, as 
well as inter-strain differences in organ weight variance. 
In chicks, inter-lot differences in pancreas weights and 
blood counts were found, indicating the probable impor- 
tance of genetic factors in biological constitution. 
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VITAMIN Biz AND DEOXYRIBOSE BIOSYNTHESIS 
IN LACTOBACILLUS LEICHMANNII 
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University of Arkansas, 1961 


Major Professor: James Dinning 


The conversion of ribose to deoxyribose in Lactobacil- 
lus leichmannii was studied. Growing cells, resting cells, 
and cell-free extracts were used. The possible involve- 
ment of vitamin B,, in this conversion was studied. 

Ribose-1-C™ was converted to labeled deoxyribose by 
growing cells. This conversion was more marked in cul- 
tures grown in media containing vitamin B,2. 

Negative results were obtained with resting cells in the 
same experiment as used with growing cells. 

Cell-free extracts converted ribosides to deoxyribos- 
ides. Pyrimidine ribosides were converted to a greater 
extent than purine ribosides. The in vitro addition of 
vitamin Biz enhanced the activity of the cell-free extract 
from organisms grown without vitamin Biz. No evidence 
for the requirement of other co-factors was obtained. 

The brain and bone marrow of control and B,;2-deficient 
chicks was analyzed for C**-labeled deoxyribose at vari- 
ous time intervals after the intraperitoneal administration 
of ribose-1-C“. There were no marked differences 
between the two groups in this respect. 

Microfilm $2.75; Xerox $6.40. 134 pages. 





PART I. THE OCCURRENCE OF 
IRON IN THE YEAST RIBOSOME AND 
IN ITS NUCLEIC ACID. 
PART Il. PREPARATION, INFECTIVITY, AND 
ELECTRON MICROSCOPY OF NON-COMPACTED 
TOBACCO MOSAIC VIRUS. 


(L. C. Card No. Mic 61-1256) 


Anthony Tsuchien Tu, Ph.D. 
Stanford University, 1961 


PART I. 


The purpose of this work was to find the iron content of 
yeast ribosome particles and of their nucleic acid. 

The ribosome particles were prepared from pressed 
baker’s yeast by the differential ultracentrifugation of a 
suspension of broken cells. The iron to phosphorus ratios 
and the 95 per cent confidence limits of the means of the 
two-cycle ribosomes were 14.6 +1.3 mg iron per g phos- 
phorus by dry ashing and 12.5 +2.5 by wet ashing. 

By radioactive tracer studies, it was observed that 
Fe™ was incorporated into yeast cells in amounts ranging 
from 25 to 99 per cent depending on the initial iron con- 
centration of the medium. The ratios of iron to phos- 
phorus in two-cycle ribosomes ranged from 7.4 to 18.0 
mg iron per g phosphorus. It was found that repeated 
centrifugation caused a progressive decrease in the ratio 
of iron to phosphorus. 

Nucleic acid was prepared from radioactive ribosome 
particles by employing phenol under various conditions. 





When the ribosome fractions were treated with phenol for 
the preparation of nucleate, the majority of the iron was 
removed together with protein in the phenol extracts. The 
fact that comparable values for iron to phosphorus were 
found in the total nucleate and in a magnesium-insoluble 
nucleate prepared from total nucleate indicated that the 
iron present was precipitated together with the insoluble 
nucleate. 


PART I. 


Tobacco mosaic virus sedimented from the juice was 
treated with versene and subjected to extensive washing in 
the ultracentrifuge with deionized water. It was found that 
unlike the virus prepared in phosphate buffer, a relatively 
large amount of the previously sedimented virus failed to 
form a pellet during the third, fourth, and fifth ultra- 
centrifugal cycles and remained in the lower portion of the 
supernatant liquid as concentrated but non-compacted 
virus. 

The distribution of ultraviolet absorbance between 
pellet and supernatant fractions in each cycle after versene 
treatment has been studied and compared with that of virus 
prepared in 0.01 M and 0.1 M phosphate. The infectivity of 
the non-compacted virus was determined and proved to be 
comparable to that of the virus pelleted during the same 
cycle or to that prepared in water or in 0.1 M phosphate 
buffer. 

Since the treatment of the original virus pellet with 
versene and washing in deionized water led to the forma- 
tion of relatively non-sedimentable tobacco mosaic virus, 
it was suggested that such virus may consist of smaller 
particles than those of 300 my in length. Several types of 
preparations of infectious virus components were exam- 
ined under an electron microscope, and the length distri- 
butions were plotted. The length distribution of 477 
particles of the virus prepared in water and 267 particles 
obtained from the pelleted virus resuspended in 0.1 M 
phosphate indicated that there were many small as well as 
aggregated particles although the main peak occurred in 
the vicinity of 300 mu. The lengths of 103 particles of the 
virus obtained from third cycle supernatant liquid and of 
166 particles from fourth cycle non-compacted fraction 
after versene treatment were measured. Both samples 
consisted to a large extent of particles whose lengths were 
shorter than 300 mu. 

In one experiment, the non-compacted virus from the 
fourth cycle was sedimented by ultracentrifugation in a 
higher centrifugal field for a longer time. The pellets 
were resuspended in deionized water, and again fraction- 
ated into pelleted and non-compacted fractions. The 
lengths of a total of 677 particles were measured. It was 
found that only 15 particles were longer than 275 my and 
the rest of the virus particles were shorter in length than 
275 mu. 

It is concluded that the primary infectious nucleopro- 
tein unit in the tobacco mosaic disease is smaller than the 
usually accepted rod-shaped particles of 300 mu x 15 mu. 
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STUDIES ON POLYPHENOLS IN 
COTTONSEED EXTRACTS 


(L. C. Card No. Mic 61-1130) 


Tsuan-Hsien Wei, Ph.D. 
The University of Oklahoma, 1961 


Major Professor: Simon H. Wender 


Although the occurrence of many groups of polyphenolic 
compounds is widespread in the plant kingdom, no detailed 
study had previously been successfully made for the isola- 
tion and identification of polyphenolic coumarins, flavonols, 
and cinnamic acid derivatives present in cottonseed. Some 
polyphenols, under certain conditions, darken on continued 
exposure to air, and hence, if present, might conceivably 
affect the color of oil obtained from cottonseed. Thus, it 
is of value to know the identity of as many of these com- 
pounds as possible. The present study was undertaken, 
therefore, in an effort to identify the polyphenolic fla- 
vonols, coumarins, and cinnamic acid derivatives present 
in cottonseed. 

Methyl alcohol and 85% isopropyl alcohol extracts of 
cottonseed were studied by column and paper chromatog- 
raphy. Separated compounds were compared with authentic 
reference samples where available, both by chromato- 
graphic and spectrophotometric procedures. 

The following phenolic cinnamic acid derivatives were 
separated from cottonseed and identified: caffeic acid 
(3,4-dihydroxycinnamic acid); ferulic acid (4-hydroxy-3- 
methoxycinnamic acid); p-coumaric acid (p-hydroxy- 
cinnamic acid); and the methyl ester of ferulic acid. Also, 
tentatively identified was 3,4-dimethoxycinnamic acid. 

Flavonoid compounds separated and identified were 
kaempferol (3,4,5,7-tetrahydroxyflavone); quercetin 
(3,3:4'5,7-pentahydroxyflavone); rhamnetin (7-methy] 
ether of quercetin); and the 3-methyl ether of quercetin. 
Rhamnetin-3-rhamnoglucoside and a dimethyl ether of 
quercetin were tentatively identified. 

Scopoletin (6-methoxy-7-hydroxycoumarin) was also 
tentatively identified in the cottonseed. 

For biological testing, quercetin-3-C “ was synthe- 
sized, using acetonitrile-2-C™ as the initial radioactive 
compound. Microfilm $2.75; Xerox $3.60. 63 pages. 


A NUCLEOTIDE-PEPTIDE 
ISOLATED FROM BOVINE LIVER 


(L. C. Card No. Mic 61-1203) 


David Richard Wilken, Ph.D. 
Michigan State University, 1960 


Numerous reports have appeared in the recent litera- 
ture concerning the detection of peptide derivatives of 
nucleotides in a variety of biological materials. A new 
nucleotide-peptide has been isolated from bovine liver 
extracts. It has been purified by resin column and paper 
chromatography. The purified compound has been shown 
to be homogeneous in several paper chromatographic and 
paper electrophoretic systems. 

Analyses of the peptide moiety of the nucleotide-peptide 
indicate that it is composed of the amino acids, glutamic 





acid, glycine, f-alanine, cysteic acid, and taurine. In 
addition, a sixth ninhydrin reactive component has been 
detected but remains to be identified. The N-terminal 
amino acid of the peptide has been identified as glutamic 
acid. 

The nucleotide moiety of the nucleotide-peptide has 
been identified as 3',5'-adenosine diphosphate by absorp- 
tion spectrum, enzymatic studies, and paper chromatog- 
raphy of its hydrolysis products. The nucleotide-peptide 
contains a third phosphate moiety which presumably is a 
component of the peptide portion of the molecule. Although 
the nature of the nucleotide-peptide linkage has not been 
conclusively established, the number of possibilities has 
been considerably reduced. 
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THE SYNTHESIS AND REACTIONS OF 
SODIUM AND AMMONIUM POLYSULFIDES 
IN NONAQUEOUS MEDIA 


(L. C. Card No. Mic 61-1608) 


Richard Elmer Eibeck, Ph.D. 
University of Tlinois, 196i 


A review of the literature concerning the synthesis of 
sodium and ammonium polysulfides reveals a great amount 
of conflicting information. Much of the data reported be- 
fore 1900 has been discredited in later investigations. 
Considered as a whole, very little effort has been expended 
on the investigation of these two series of compounds. 

The method most often employed for the preparation of 
these polysulfides is the action of varying amounts of sul- 
fur on aqueous solutions of the monosulfides or hydro- 
sulfides of the cations. This method is, however, inade- 
quate for the preparation of pure polysulfides other than 
ammonium pentasulfide. 

Later investigators have made extensive use of 
anhydrous ethanol as a solvent, both for the preparation 
of sodium and ammonium polysulfides. Liquid ammonia 
has also been used for the synthesis of the sodium poly- 
sulfides. 

The sodium compounds which are currently believed to 
exist as definite substances are the di-, tetra-, and penta- 
sulfides, whereas only ammonium pentasulfide has been 
consistently confirmed experimentally. 

The principal experimental work undertaken in this 
investigation was concerned with the synthesis of sodium 
and ammonium polysulfides in liquid ammonia. The 
reactants were either sodium or ammonium hydrosulfide 
and sulfur. Most of the reactions were carried out under 
strictly anhydrous conditions, i.e., ina vacuum system. 

In the case of the sodium polysulfides, mixtures of 
sodium hydrosulfide and sulfur were placed in a thoroughly 
dried flask which could be connected to a vacuum mani- 
fold. Sodium-dried ammonia was then distilled onto the 
solid mixture. The mixture of sodium hydrosulfide and 
sulfur dissolved in the liquid ammonia to form a dark red 
solution. Evaporation of such solutions gave a dark red 
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viscous residue which, when heated to 150° C. for several 
hours in a vacuum, yields pure sodium polysulfides. The 
polysulfide obtained depends upon the molar ratio of 
sodium hydrosulfide to sulfur. 

With the ammonium polysulfides, sulfur was placed in 
a dry flask, which could be connected to a vacuum mani- 
fold. Dry hydrogen sulfide was condensed on the sulfur, 
and then dry ammonia was condensed on top of the hydro- 
gen sulfide. The reactants were thus ammonium hydro- 
sulfide and sulfur. 

Several reactions were also carried out, using liquid 
ammonia as a solvent, in which halogen compounds of 
carbon, silicon, and tin were allowed to react with solu- 
tions of sodium hydrosulfide or of sodium hydrosulfide 
and sulfur. The halogen compounds used were ethylene 
dichloride, methylene chloride, benzyl chloride, trimethyl- 
chlorosilane, and dibutyldichlorostannane. 

The reaction which yields the sodium polysulfides 
conforms to the following equation: 


2 NaHS + z S, — Na_S 
The reaction in liquid ammonia has yielded the di-, tetra-, 
and pentasulfides, whereas x-ray data have shown that the 
material which analyzes to sodium trisulfide is probably 
a mixture of NaS, and Na.S.. Higher polysulfides 
probably do not exist. 

Ammonium pentasulfide was the only definite compound 
isolated from analogous NH,HS - S reactions in liquid 
ammonia. 

The reactions with ethylene and methylene chlorides 
yielded fine white powders which are apparently polymeric 
sulfides much like the well-known Thiokol synthetic rub- 
ber. These materials were generally non-stoichiometric 
in composition, which suggests the existence of a complex 
mixture of polysulfides in the ammonia solutions. 

Attempts to prepare dibenzyl pentasulfide from benzyl 
chloride and ammonium pentasulfide in anhydrous tetra- 
hydrofuran resulted in the formation of impure dibenzyl 
disulfide. Apparently ammonium pentasulfide decomposes 
rapidly in solution to form, possibly, lower polysulfides 
before completely decomposing. 

Trimethylchlorosilane gives hexamethyldisilthiane 
when allowed to react with sodium hydrosulfide in liquid 
ammonia. Under these same conditions dibutyldichloro- 
stannane gives what seems to be a mixture of dimeric and 
trimeric dibutylthiostannane. 

Microfilm $2.75; Xerox $3.00. 57 pages. 
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ELECTRON TRANSFER RATES THROUGH 
THE USE OF OPTICAL ACTIVITY: 

THE ELECTRON TRANSFER RACEMIZATION OF 
ETHYLENEDIAMINETETRAACETATOCOBALTATE(HI) 
AND PROPYLENEDIAMINETETRAACETATO- 
COBALTATE(II)). 


(L. C. Card No. Mic 61-916) 
Yong Ae Im, Ph.D. 
The Ohio State University, 1960 


The electron transfer reaction between two metal ions 
in which no chemical change takes place has been studied 





by the use of a polarimetric method in the systems com- 
posed of the ethylenediaminetetraacetic acid complexes of 
cobalt(III) and cobalt(II). The system containing the 
cobalt(III) and cobalt(II) complexes of ethylenediamine- 
tetraacetic acid represents a class in which absolute 
configuration is not conserved, and that of the propylene- 
diaminetetraacetic acid complexes represents the case in 
which configuration is conserved throughout the course of 
the reaction. In both systems, the true order with respect 
to each reactant is found to be one. 

In systems in which configuration is conserved, the 
McKay equation is obeyed: 


-In[(ay7 - a.) / (a, - @,.)] = R[(a + b) /abft , 


and the experimental pseudo first order rate constant 

R' has the expected parametric dependence on the initial 
concentrations of both reacting species, while systems in 
which configuration is not conserved are described by a 
modified equation: 


-In[(ay /aJ)] =Rt/a , 


and R' has a parametric dependence only on the initial 
concentration of the configurationally unstable species. 

Within the pH range of 2.0 - 4.0, where aquation is 
negligible, the rate of racemization of ethylenediamine- 
tetraacetatocobaltate(II) is independent of pH and the 
presence of inert salt. This racemization process is base 
catalyzed. An intramolecular racemization mechanism is 
suggested. The enthalpy and the entropy of activation are 
40.6 kcal/mole and 20.6 cal/deg-mole. 

The study of the rate of racemization of ethylene- 
diaminetetraacetatocobaltate(II]) has been also carried out 
in the presence of the corresponding cobalt(II) complex as 
a function of concentrations, pH, temperature, and nature 
of supporting electrolytes. Rates in H2O and D,O are 
compared. The rate of the electron transfer racemization 
has been obtained within the range of pH from 2.0 to 4.0. 
The electron transfer rate varies with pH. A simple 
model is proposed in which the cobalt(II) complex is con- 
sidered to exist in protonated and unprotonated forms, 
which are related by an equilibrium. The electron trans- 
fer catalyzed racemization is assumed to take place by 
two simultaneous paths as follows: 


Ki 1-[Co(EDTA)]” 


+ [Co(H-EDTA)] 


d-[Co(EDTA)] + [Co(H-EDTA)]” 


[Co(H-EDTA)] [co(epTA)] + [H]* 


bei 1-[Co(EDTA)] 


d-[Co(EDTA)] + [Co(EDTA)] 


+ [Co(EDTA)] 


The over-all rate is then ° 
-1n(a7/a,) = [ 2x" {ik Ce + mle] } pt. 


No appreciable deuterium isotope effect is observed. 
While the system was insensitive to general ionic strength 
effects, a specific cation effect was observed with barium 
ion. From these results, the most reasonable mechanism 
for the electron transfer reaction appears to involve direct 
electron transfer from the reductant to the oxidant, with 
the original coordination spheres intact in the transition 
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state. The electron transfer rate constants obtained by 
the use of optical activity in the present investigation are 
compatible with those obtained by the use of isotopic 
tracers. 

The system composed of propylenediaminetetraacetato- 
cobaltate(III) and propylenediaminetetraacetatocobaltate- 
(II) constitutes an example of the class of the electron 
transfer racemization reaction in which configuration is 
conserved since both reactants retain their configuration. 
The extreme stereospecificity of the optically active ligand 
is established and it has been demonstrated as follows. 
There exists no thermal racemization of D-[Co(1-PDTA) |” 
even at 100°C; there is no racemization observed when 
D-[Co(1-PDTA)]” and 1-PDTA complex of cobalt(II) are 
permitted to react; racemization occurs, however, when 
D-[Co(1-PDTA)]” and d-PDTA complex of cobalt(II) are 
brought together. From these observations it has been 
concluded that the less stable isomers of the cobalt(III) 
complex must exist in relative concentrations of less than 
1 per cent at equilibrium if they exist at all. Moreover, 
although such species are labile and usually do not retain 
configuration, the cobalt(II) complex exhibits considerable 
optical activity when active PDTA is introduced in solu- 
tion. The stereospecifically derived optical activity of 
labile complexes may be unequivocally demonstrated from 
the nature of the rate law for the catalytic racemization. 
The form of the rate law clearly delineates this system as 
involving electron transfer with retention of configuration 
for both exchanging species. Since the configurations of 
both reactants are retained, a statistical resolution of a 
racemic reactant is possible by exchange with an active 
reactant. It is seen that almost 95 per cent resolution can 
be attained with the ratio of 10 to 1 of the active reactant 
to the racemate. The cause of this stereospecificity is 
readily discernible in terms of the structure of the com- 
pounds. 

The electron transfer rate constants obtained with the 
PDTA system are comparable to those obtained from the 
EDTA system. The mode of the electron transfer is 
therefore considered to be similar to that suggested for 
the EDTA case. 

Microfilm $3.15; Xerox $11.05. 244 pages. 


PREPARATION AND PROPERTIES 
OF SOME BOROXINES 
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A number of trialkoxyboroxines were prepared by 
reacting boron trioxide with the corresponding trialkoxy- 
borane. The boroxines prepared were triethoxy-, tri-n- 
propoxy-, tri-n-butoxy-, tri-sec-butoxy-, triisobutoxy-, 
tri-n-pentoxy-, tri-n-octoxy-, and tri-n-dodecoxyboroxine. 
Except for tri-n-dodecoxyboroxine which melted at 30° C., 
the compounds were liquids at room temperature. Of the 
boroxines studied, all decomposed upon attempted distilla- 
tion to split off the corresponding trialkoxyborane. The 
densities of the boroxines were obtained. Molecular weight 





determinations and boron analyses showed the compounds 
to have the trimeric formula (ROBO),. 

Addition of an ether solution of an aniline (aniline, 
p-chloroaniline, p-anisidine, p-nitroaniline, p-amino- 
benzoic acid, p-toluidine, and p-aminoacetophenone) to an 
excess of trimethoxyboroxine in ether solution at room 
temperature produced a precipitate which can be repre- 
sented by Structure I: 


= 
fo 


7 4 


: 
B 
a 


i 
RO \ 4 SN \ 57 Sor 


».4 
I 


Triethoxyboroxine was also successfully used in the reac- 
tion, but tri-n-propoxy-, tri-n-butoxy-, tri-sec-butoxy-, 
triisobutoxy-, tri-n-pentoxy-, tri-n-octoxy-, and tri-n- 
dodecoxyboroxine yielded no visible reaction products 
under identical conditions. The products obtained from the 
reactions of the diamines, benzidine and phenylenediamine, 
with tri-methoxyboroxine and triethoxyboroxine are ap- 
parently mixtures containing both three and four dialkoxy- 
boroxinyl groups attached to one molecule of the diamine. 

Gum-like polymers are produced from aniline and 
trimethoxyboroxine if the mole ratio of the reactants is 
near unity and if the reaction mixture is refluxed for 
several hours. Polymers are also obtained in the absence 
of a solvent. 

Metaboric acid, HBO,, was prepared by removal of 
water from orthoboric acid, H;BO;, by azeotropic drying 
with toluene or benzene. When xylene was used to azeo- 
trope the water, the product had a boron content between 
metaboric acid and boron trioxide. Experimental evidence 
indicated that the metaboric acid produced in both the 
benzene and toluene experiments is HBO, III. X-ray 
powder diagrams are given for orthoboric acid, metaboric 
acid, boron trioxide, and the xylene dehydration product of 
orthoboric acid. A comparison of the solubilities of 
orthoboric acid, metaboric acid, and boron trioxide ina 
series of aliphatic alcohols is given. 

Tricyclohexoxyboroxine was prepared by the following 
reactions: (1) cyclohexanol plus orthoboric acid, (2) cy- 
clohexanol plus metaboric acid, (3) cyclohexanol plus 
boron trioxide, (4) tricyclohexoxyborane with orthoboric 
acid, and (5) tricyclohexoxyborane with metaboric acid. 
The reaction of cyclohexanol and tricyclohexoxyboroxine 
yielded tricyclohexoxyborane. The attempted preparation 
of tricyclohexoxyboroxine by addition of boron trioxide to 
tricyclohexoxyborane was unsuccessful. All of the above 
reactions were run with azeotropic removal of water by 
refluxing the mixtures in toluene. 
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A RAMAN SPECTROPHOTOMETRIC STUDY 
OF AQUEOUS SOLUTIONS OF 
GALLIUM (III) BROMIDE 


(L. C. Card No. Mic 61-543) 


James Nixon, Ph.D. 
Cornell University, 1960 


The purpose of this research has been to investigate 
the aqueous solutions of gallium (II) and bromide using 
the Raman spectrophotometric technique as a means of 
study. In this study there was no evidence found for the 
existence of complexes lower than the tetrahedral complex 
nor was there any evidence of higher complexes than this. 
The equilibrium thus involved was: 


Ga*’ + 4Br = GaBr, 


The investigation has been to determine the extent of com- 
plex formation which has been presented here in the form 
of equilibrium constants for the above equilibrium at 
various temperatures. The concentration constant at 
80°C. varied from 4 x 10°* to 1 x 10°*, depending on the 
ionic strength (7.7-29) of the solution involved, which indi- 
cates the reasonable constancy of these equilibrium con- 
stants. This constancy has been attributed to the narrow- 
ness of the ionic strength range covered and possibly to 
the compensation and cancellation of activity coefficients. 

From a study of the variation of the equilibrium con- 
stant with temperature for the formation of GaBr7z the 
heat of formation has been determined and shown to be 
constant at 10.4 kcal. per mole over the temperature range 
studied (25°C. to 95°C.). The entropy change for the 
system has also been determined, and it was found to be 
of the order of 15 e. u. at 80°C. and 25 e. u. at 25°C. and 
positive. The lost in entropy of hydration due to associa- 
tion has been approximated and shown to be quite substan- 
tial, thus accounting for the positive entropy change. 

The relative magnitudes of the various Raman lines 
for the complex GaBr, were determined as well as their 
true degrees of depolarization. 

Microfilm $2.75; Xerox $4.80. 91 pages. 


REACTIONS OF NITROGEN (II) OXIDE 
WITH LEWIS BASES. 

PART I. KINETICS OF THE NITROGEN (I) 
OXIDE-DIETHYLAMINE REACTION. 
PART II. REACTIONS OF NITROGEN (II) OXIDE 
WITH VARIOUS BASES. 


(L. C. Card No. Mic 61-189) 


Ronald Orlando Ragsdale, Ph.D. 
University of linois, 1960 


Earlier it was found in this laboratory that nitrogen (II) 
oxide with diethylamine reacts to form the compound, 
Et,NH,Et,NN,O,~. It was later established that this is 
a general reaction type for amines. The purpose of this 
study was to elucidate the mechanism of formation of the 
addition compounds, to gain information regarding the 
decomposition of a primary amine addition product in air, 
and to extend the reaction type to donors other than the 
simple amines. 





The reaction of diethylamine with nitric oxide was 
studied to provide information concerning the mechanisms 
of the reaction. Several possible mechanisms were con- 
sidered. In one the nitric oxide dimer, N2O2, acts asa 
Lewis acid and accepts an electron pair from the diethyl- 
amine nitrogen. The hydrogen atom on the amine nitrogen 
in the resulting species is then removed as a proton by 
another diethylamine molecule. 

Rate expressions for this mechanism show that the 
rate has a second order dependence on nitric oxide. 

In another mechanism, diethylamine adds to the nitric 
oxide monomer with subsequent reaction of this inter- 
mediate with another molecule of nitric oxide. Proton 
abstraction follows. The equations for this mechanism 
are: 


(1) Et,NH + NO <*> Et,NHNO 


“1 


(2) BtpNHNO + NO —25 Et.NHN.O2 


(3) Et2NH + EtzNHN2O2 : Et, NH2* Etz2NN2O2~ 


The rate expressions for this mechanism show that 
nitric oxide is first order when step one is considered 
rate controlling and is second order when step two is the 
rate controlling step. 

The kinetics of the reaction was followed by ultraviolet 
spectroscopy. Excess diethylamine was added to a nitro- 
gen (II) oxide-methanol solution at room temperature and 
the change in the ultraviolet spectrum at 300-400 my was 
followed with respect to time. Both nitric oxide and the 
addition compound absorb in this region of the spectrum 
and the concentration of nitric oxide at time, t, was cal- 


culated by the equation, [NO]; = 2A - €p [NO]; , where 
2&0 - €p 
A is the absorbance, €p and €no are the extinction 
coefficients of the addition compound and nitric oxide 
respectively, and [NO]; is the initial concentration of 
nitric oxide. The order of nitric oxide was determined by 
treating the data according to the integration method. It 
was found that nitric oxide appears as first order in the 
reaction with diethylamine. This result gives evidence 
that the second mechanism in which nitric oxide monomer 
adds to the base with subsequent reaction with another 
molecule of amine is the correct reaction mechanism, and 
that equation one is the rate controlling step. 

Several donor molecules were reacted with nitric oxide 
in an attempt to synthesize new compounds. Nitric oxide 
reacted with dimethylamine to give an addition compound, 
(CH;)2NH2'(CHs)2NN2O2". Piperazine and N, N' dimethyl- 
ethylenediamine also form addition compounds. Based 
upon evidence from the sodium salt the formula for the 





: ' _ 4 ae 
piperazine compound is H,N NH, O2N2-N 


oP 
N2O2. The empirical formula of N, N' dimethylethylene- 
diamine addition compound is C,H,.N,O2. 

Similar type reactions with nitric oxide could not be 
extended beyond the amines, although many other donors 
were tried. No reaction occurred with pyridine or various 
methyl substituted pyridines. Triphenylphosphine was 
oxidized to triphenylphosphine oxide. With phosphorus 
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trichloride no reaction took place. The sodium salt of 
substituted thiophenol was oxidized to the disulfide. With 
sodium phenoxide there was no reaction. 

The decomposition of the isopropylamine-nitric oxide 
addition compound in the presence of oxygen gave several 
decomposition products. Water and isopropylamine were 
identified as products of decomposition. Qualitative indi- 
cations were obtained for the presence of an olefin, nitrite, 
alcohol, and a higher boiling amine than isopropylamine. 
This decomposition is different from that of a secondary 
amine whose products of decomposition are the nitrite and 
nitrosoamine. 
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MOLECULAR ADDITION COMPOUNDS 
OF IODINE 


(L. C. Card No. Mic 61-194) 


Norman Jenisch Rose, Ph.D. 
University of Illinois, 1960 


That iodine is establishing itself as a reference acid 
in several non-aqueous solvents is clearly indicated by 
the volume of work in this area. In carbon tetrachloride 
solutions, iodine and various Lewis bases (D) generally 
follow the stoichiometry represented by the following 
equation. 


I,+D=C (1) 


Because of the solubility of all the species in carbon 
tetrachloride, large energetic factors due to crystal for- 
mation and solvation are absent. The systems are con- 
veniently studied spectrophotometrically because three 
separate regions are available for investigation: (1) the 
free iodine peak (515 my) and (2) the two peaks charac- 
teristic of the complex. One of these occurs in the visible 
spectrum at shorter wave lengths than that of iodine. The 
other occurs in the near ultraviolet. 

The mathematical interpretation used to obtain equi- 
librium constants from the spectral data collected in this 
study is derived from the equilibrium constant expression 
for equation (1) and an expression for the absorbance at 
any wave length due to the three species present. 


A- A°-Ap CpyC (ac -ap-az) 
ac “apn “ay A -A*° - Ap (2) 








K~* = -(Cp+Cyz) + 


Where: C values = initial concentrations 
A values = absorbance at any wave length 
A° = ay Cy 


=-1 P . eae ° 
K™ = reciprocal of concentration equilibrium 
constant 


Ap =apCp 


If it is known that a species does nct absorb at the wave 
length under consideration, the appropriate value in the 
equation is ignored. Ideally, lines made by plotting K™* 
versus selected (ac-ap-a;) terms for various Cp and Cy 
values have a common intersection, one of the co-ordinates 
of which is K~* for the system. Although the derivation is 
in terms of the donor-I2z systems, any system with the 
proper characteristics may be appropriately analyzed by 





this method. Data from other physical studies (e.g., 
conductance studies) could probably be interpreted in a 
Similar manner. 

A thermostat constructed for the Cary Model 14M 
recording spectrophotometer provided a means for ob- 
taining the spectra at various temperatures. The sample 
cell chamber of the Cary is included in a closed air sys- 
tem provided with a heater and blower. The latter are 
operated through relays by the off-balance signal from an 
A.C bridge, one arm of which contains a thermistor. An 
iron-constantan thermocouple served as the temperature 
detector. 

The thermodynamic entities available from the In K 
versus 1/T relationship were determined for the DMA-I,* 
system in carbon tetrachloride. In those cases where the 
DMA is 0.1-0.4 M the spectra of the solutions do not show 
an isosbestic point. Evidence is presented which indicates 
that the loss of an isosbestic point is due to the regular 
displacement of the visible complex peak as a function of 
DMA concentration. 

Activity coefficients were estimated for DMA in carbon 
tetrachloride solutions with DMA concentrations similar to 
those employed in the investigation mentioned above. The 
activity coefficients significantly deviate from unity in the 
more concentrated solutions (Ideal behavior is defined by 
Henry’s law). In spite of this deviation, no noticeable 
activity effect appears in the equilibrium constants calcu- 
lated on the basis of concentrations. An explanation for 
this observation is proposed. 


*DMA represents N, N-dimethylacetamide. 
Microfilm $2.75; Xerox $5.00. 99 pages. 


METAL CHELATES OF 
SOME POLYAMINOCARBOXYLIC ACIDS 


(L. C. Card No. Mic 61-202) 


Robert Eugene Sievers, Ph.D. 
University of Tlinois, 1960 , 

The properties and structural characteristics of some 
metal complexes of polyaminocarboxylic acids were 
studied by infrared and ultraviolet spectroscopy and 
potentiometric titrimetry. Infrared spectra were obtained 
for the following compounds: 

Aluminum(II]), gallium(II), indium(II), and thallium(II) 
complexes of ethylenediaminetetraacetic acid (EDTA). 

Thorium(IV) and zirconium(IV) complexes of diethyl- 
enetriaminepentaacetic acid (DTPA). 

Iron(III) complexes of DTPA, N-hydroxyethyldiethylene- 
triaminetetraacetic acid, and N,N" -dihydroxyethyldiethyl- 
enetriaminetriacetic acid. 

Mono- and binuclear nickel(II) and copper(II) complexes 
of DTPA. 

Binuclear molybdenum(V) complexes of EDTA, DTPA, 
and triethylenetetraminehexacetic acid (TTHA). 

The trihydrochloride and the disodium and trisodium 
salts of DTPA. 

It has been proposed that the position of the carbonyl 
stretching band in the infrared spectrum is an indication 
of the nature of bonding in the metal-carboxylate link.’ In 
compounds in which the bonding is primarily ionic, the 
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carbonyl peak occurs near 1600 cm.~*. The peak is 
shifted to higher wave numbers in cases where there is 
an appreciable covalent contribution to bonding. Although 
the position of the carbonyl band is probably affected by 
several factors, two of these are particularly apparent: 
the charge and the size of the metal ion. High charge and 
small size appear to enhance the covalency of the metal- 
carboxylate link. The infrared spectra of molybdenum(V), 
zirconium(IV), iron(II), aluminum(II) and gallium(II) 
complexes indicate appreciable covalency in the metal- 
carboxylate bonds. On the other hand, the bonding in 
complexes of thorium(IV), indium(II]), thallium(ID), 
nickel(II) and copper(II) appears to be primarily ionic. 

The presence or absence of uncoordinated carboxylic 
acid groups can often be established by examination of the 
infrared spectra of the metal-polyaminocarboxylate com- 
plexes. For some of the complexes this information is 
helpful in determining which of the structural possibilities 
is most likely. 

Spectral and potentiometric data indicate that an 
octodentate thorium(IV)-DTPA complex is formed in 
acidic pH regions. In basic regions one of the carboxyl 
groups is replaced by a hydroxo group to form a structure 
in which DTPA is septidentate. Aluminum(IIJ), gallium(II), 
indium(II]) and thallium(II) complexes of EDTA probably 
contain one mole of coordinated water in addition to 
quinquedentate EDTA. In the iron(II) complex of DTPA 
the ligand is most likely sexadentate. The structures of 
the binuclear nickel(II)-DTPA and copper(II)-DTPA com- 
plexes are tridentate-quinquedentate, and tridentate- 
quadridentate, respectively. 

The metal: ligand ratios in molybdenum(V)-DTPA and 
molybdenum(V)-TTHA complexes were determined by 
molar ratio continuous variations studies. Plots of ultra- 
violet absorbance versus molar ratio show that the 
metal:ligand ratio is 2:1 in both complexes. The infrared 
spectra of crystalline binuclear molybdenum(V)-DTPA 
and molybdenum(V)-TTHA complexes indicate the presence 
of uncoordinated carboxylic acid groups. A tridentate- 
quadridentate structural arrangement is proposed for the 
molybdenum(V)-TTHA complex. 

The structures of ionic species formed when DTPA 
undergoes ionization are thought to involve extensive 
hydrogen bonding. A mode of ionization based upon the 
pH behavior and infrared spectra of DTPA and some of its 
derivatives is proposed. 


1. D. H. Busch and J. C. Bailar, Jr., J. Am. Chem. 


Soc., 75, 4574 (1953). 
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STUDIES OF COMPLEX ION EQUILIBRIA: 
I, IRON(III)-CHLORIDE SYSTEM. 
Il. THALLIUM(III)-CHLORIDE SYSTEM. 


(L. C. Card No. Mic 61-678) 


Sister Mary John Mark Woods, O.P., Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Edward L. King 


I. The Iron(III)-Chloride System 


Electromotive force measurements have been made on 
concentration cells consisting of two platinum electrodes 
immersed in acidic solutions of iron(II) perchlorate and 
iron(II) perchlorate. In one half-cell perchloric acid was 
present; in the other half-cell perchloric acid and hydro- 
chloric acid were present. The ionic strength was the 
same in the two half-cells. With the assumptions that the 
liquid junction potential was negligible and that iron(II) 

did not form chloride complexes, the e.m.f. data were 
correlated with the free chloride concentration to give the 
equilibrium quotient for the formation of monochloro- 
iron(II) ion. Consideration was given to possible non- 
constancy of activity coefficients at constant ionic strength 
and the consequences this would have on the equilibrium 
quotient evaluated from these data. 

The following values of Q, as a function of temperature 
at an ionic strength of 1.0 M were determined: 


Temperature Q 
( °C) = 


14.3 2.25 
16.3 2.28 
24.8 2.89 
30.1 3.14 
35.4 3.71 
44.3 4.83 


These allowed the evaluation of the thermodynamic quan- 
tities: AH2s = 4.3 kcal/mole; AC, = 90 cal/deg.; AS2e = 
17 e.u. 

Values of Q: at 25° C were obtained at ionic strengths 
from 0.1 to 3.7 M and an admittedly uncertain extrapola- 
tion of these values gave Kj; = 35+ 3. 

The value for Q,:, 10.74, at the ionic strength 3.7 M, 
was coupled with the AH value, 3.5 kcal/mole, obtained 
from a calorimetric study carried out by Gallagher,’ at 
this same ionic strength, to give a AS of 16.5 e.u. The 
similarity between this AS value and that of 17.2 e.u. 
obtained at the same ionic strength by Gates and King’ for 
the formation of monochlorochromium(II) ion, suggested 
that in both reactions one water molecule was being re- 
placed by one chloride ion and each reaction should be 
written: 


M(OH,),.°. + Cl” = M(OH,),Cl** +H,O. 





Spectrophotometric measurements were made on solu- 
tions of iron(III)-chloride at an ionic strength of 1 M with 
the chloride concentration varying from 0.2 to 0.95 M and 
at the temperatures 25, 35, and 45°C. Plots of (a - a,)/ 
[Cl”] versus a (where a = log(I,/I)/b Creiqqz)) were 
linear; this is usually interpreted as evidence for the 
presence of only the first complex ion. The slope of the 
plot, which is Q,, varied with wave-length. This was 
discussed both in terms of medium effects on absorbency 
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indices and in terms of the presence of a second complex. 
The Q, obtained from data at 335 my, the wave-length of 
maximum absorbancy, and at 25°C was 2.95 in agreement 
with the e.m.f. studies. The temperature coefficient of Q, 
at this wave-length gave a AH value of 4.1 kcal./mole. 


Il. The Thallium(III)-Chloride System 


Electromotive force measurements were made ona 
concentration cell consisting of two platinum electrodes 
immersed in acidic thallium(I)-thallium(III) perchlorate 
solutions. One half-cell contained perchloric acid, the 
other contained perchloric acid and hydrochloric acid. 
The ionic strength was the same in the two half-cells. 
Two ionic strengths were employed: 3.0 M and 0.5 M. 
The free chloride concentration was obtained by succes- 
sive approximations using the relations: 


d(E/.0296)/ d log [C1"] =n and [cl"] = Co} = nC pyr) 


where n is the average number of chloride ions bound to 
thallium(II). 

Since such approximations had a high degree of un- 
certainty when applied to solutions of n value less than 
two, the evaluation of Q, by this procedure was not 
possible. 

A plot of E/.0296 versus log [Cl™] at the highest 
chloride concentrations studied had a slope of 4.0, indi- 
cating that the maximum number of chloride ions bound to 
thallium(III) is four. 

The value of Q:, at each of the two ionic strengths, 
was obtained from measurements of the solubility of silver 
chloride in solutions of thallium(II])-chloride at n less 
than one. This solubility was determined by a radio-assay 
method. 

The equilibrium quotients at the ionic strength 3.0 M 
were coupled with the AH values obtained by Gallagher’ 
and values for AS calculated. These are summarized in 
the following table: 

Thermodynamic quantities for the reaction 

+3-n 


+4-n = 
TIC1,., + Cl = TICl,, 


I=0.5M I= 30M 
Qn Qn AH(kcal/mole) AS (e.u.) 
6.0x10° 1.5 x10’ -5.4 14.7 
1.8x10° 5.7 x 10° -4.6 10.9 
3.3x10* 1.4 x10° -1.1 10.7 
53 1.6, x 10° 0 10.1 








1. P. Gallagher, Thesis, University of Wisconsin, 
1960. 
2. H. S. Gates and E. L. King, J. Am. Chem. Soc., 80, 
5011 (1958). 
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A KINETIC STUDY IN THE PYROLYSIS OF 
1,2-DIARYLETHYL ACETATES AND 
THE EFFECT OF CARBOXYLATE ASYMMETRY 
ON THE PYROLYSIS OF ALIPHATIC ESTERS. 


(L. C. Card No. Mic 61-1301) 


Frank Davidson Bagley, Ph.D. 
Washington State University, 1961 


Chairman: Grant Gill Smith 


To determine the importance of the breaking of the 
carbon-oxygen and carbon-hydrogen bonds and the forma- 
tion of the olefinic bond to the rate controlling reaction 
step, a kinetic investigation of the gas phase thermal de- 
composition of eleven meta and para substituted 1,2-di- 
phenylethyl acetates has been made. 

Although much has been published recently about the 
ester pyrolytic reaction, no previous kinetic study has been 
reported of the effect of substituents on the rate of pyroly- 
sis of esters except for a study of the deuterium isotope 
effect. 

The temperature range for the kinetic investigation was 
249° to 359°C., and the pressures ranged from ca. 40 to 
400 mm. From the rates at two or more temperatures the 
activation energies and entropies have been calculated. 
The energies ranged from ~ 36 to 43 kcal./mole and the 
entropies from -1 to -8 e.u. 

A comparison of the isomeric substituted 1-phenyl and 
substituted 2-phenyl esters, where the olefin products 
were identical, has shown that any effect upon the rate due 
to thermodynamic stability of the forming olefinic bond in 
the transition state is negligible compared to other vari- 
ables between isomers. 

Though the carbon-hydrogen bond is thought to be 
broken in the rate determining reaction step of ester 
pyrolysis, the effect of 2-phenyl substituents upon the 
reaction rate was very small, but it was in the direction 
of an electron-withdrawing substituent causing an increase 
in the reaction rate. The esters having the slightly in- 
creased rate also showed (by nuclear magnetic resonance 
analysis) a small decrease in the electron shielding of the 
methylene hydrogens. 

The important effect of substituents upon the reaction 
rate was caused by their effect upon the cleaving carbon- 
oxygen bond, as seen by a rate comparison of the substi- 
tuted 1-phenyl esters. The effect of the rate was not large 
except for the para-methoxy substituent. This kinetic 
effect supports the evidence cited which indicates the 
correctness of the postulated concerted mechanism with 
simultaneous carbon-oxygen and carbon-hydrogen bond 
breaking in the rate controlling step; possible exceptions 
are esters with very strongly electron-releasing groups 
attached to the a-carbon which cause increased importance 
of the cleavage of the carbon-oxygen bond. The relation- 
ship of this kinetic data to other investigations of ester 
pyrolysis has been discussed. 

To make the desired kinetic study, it was necessary to 
design and construct an apparatus that could conveniently 
be used for high boiling esters. The apparatus should 
prove useful in the study of many high temperature reac- 
tions of known stoichiometry. The important and novel fea- 
ture is the valve and septum used to introduce the sample. 
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The reactor consisted of a thermostated stainless steel 
tube with a stainless steel diaphragm that served as a null 
point indicator for measuring pressure increase. 

Nine isomeric normal aliphatic carboxylates of molecu- 
lar weight 200 and formula C,H,,,,,-OCOC,..H,.,4, 
(n + m = 11) were pyrolyzed in a flow system. The results 
showed that the “characteristic temperatures of pyrolysis” 
were not a function of molecular asymmetry but were a 
function of molecular weight. 

During the course of these studies, thirteen new com- 
pounds have been characterized. 

Microfilm $2.75; Xerox $5.00. 100 pages. 


SYNTHESIS AND STUDY OF 
DERIVATIVES OF TRIMETHYLHYDROQUINONE 
POSSESSING A CONJUGATED SIDE CHAIN 
AT POSITION SIX 


(L. C. Card No. Mic 61-556) 


John James Baldwin, Ph.D. 
University of Minnesota, 1960 


Major Adviser: Lee Irvin Smith 


The preparation of both 1-phenyl-4-(1, 4-dimethoxy- 
2, 3, 5-trimethylphenyl-6-)buta-1, 3-diene VII and 1, 4- 
di(2, 5-dimethoxy-3, 4, 6-trimethylstyryl) benzene VIII was 
accomplished by means of the Wittig reaction. 


OCHs 
CH = CHCH =CHC,H, 


CH; 
OCH; 
vil 
Hs OCH, 
CH=CH 2 CH, 


CH, CHs 


OCH; OCH; 


vill 


The phosphonium salt VI was obtained through the 
reaction of 2, 5-dimethoxy-3, 4, 6-trimethylbenzy1 chloride 
with triphenylphosphine in N, N-dimethylformamide. 


OCH; | : 
Hs C -CH2P(C¢6Hs)sCl 


HsC CHs 
OCHs 


This triphenylbenzylphosphonium halide VI reacted 
with lithium ethoxide in absolute ethanol to yield the inter- 
mediate ylide, A, which then reacted with either cin- 
namaldehyde to yield VII or with terephthalaldehyde to 
yield VII. 


VI 





OCH, 
CHP(C.Hs)s 


H,C ‘CH, 
OCHs 
A 


In the coupling of the ylide, A, with terephthalaldehyde 
the mono substitution product 4-(2,5-dimethoxy-3,4,6- 
trimethylstyryl) benzaldehyde, IX was isolated and char- 
acterized. 


OCH, 


A Bi CH=CH <p CHO 


OCH; 
IX 


IX could be converted to the distyrylbenzene VIII through 
reaction with an equivalent amount of the ylide, A. 

The reaction of both VII and VIII with aluminum chlo- 
ride in refluxing o-dichlorobenzene was studied. In both 
cases, trimethylhydroquinone was isolated as product; not 
only had ether linkages been cleaved but the conjugated 
side chain had been removed. 

Reaction of VII with some typical dienophiles was 
studied. The tetracyanoethylene adduct X was prepared. 


(CN), 
H; x) (CN). 


nic{ ) 


x 


Treatment of X with pyridine in an effort to dehydro- 
cyanogenate and thereby aromatize the cyclohexene ring 
resulted only in an isomerization of the double bond. 
Reaction of VII with maleic anhydride yielded the expected 
adduct XII. 


O ° 
i" 
coc 


Rens S 


CH,O 


Dimethyl acetylenedicarboxylate reacted with VII and 
the resulting adduct was dehydrogenated with chloranil to 
yield the corresponding terphenyl XIV. 


CO.CH, 
| ,CO,CH, 
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The reaction of this terphenyl XIV with aluminum chlo- 
ride was investigated. The product was believed to be 
2, 5-dihydroxy-3, 4, 6-trimethyl-2', 3'-dicarbomethoxy-p- 
terphenyl and this sequence of reactions offers a prom- 
ising route to some highly substituted terphenyls. 

A second method of approach for the introduction of a 
conjugated side chain into the six position of the tri- 
methylhydroquinone nucleus was studied. This method 
was based upon the ability of lithium aluminum hydride to 
reduce a butynediol, B, to a butadiene C. 


RCHOHC === CHOHR 
B 








LiAlH; 





RCH CHCH CHR<—~ 
Cc 


This method was abandoned when 2, 5-dihydroxy-3, 4, 6- 
trimethylbenzaldehyde, its dimethyl ether and diacetate 
failed to couple with the di-Grignard of acetylene to yield 
the necessary acetylenic glycol, D. 


OR OR 
H;C CHOHC CCHOH 


HsC CHs HsC CHs 


' 
OR OR 
D 
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POLAR SUBSTITUENT AND 
PROXIMITY EFFECTS IN THE 
SODIUM BOROHYDRIDE REDUCTION” 
OF FLUORENONES 


(L. C. Card No. Mic 61-1302) 


Raymond Philip Bayer, Ph.D. 
Washington State University, 1961 


Chairman: Grant Gill Smith 


During this century, various attempts have been made 
to examine the effects of structure on chemical reactivity. 
The present study was undertaken to further the knowledge 
in this field and in particular, designed to focus attention 
on the proximity effect. An ideal reaction sequence for 
this study appeared to be the sodium borohydride reduction 
of substituted fluorenones. 

A series of substituted fluorenones was synthesized 
according to known chemical procedures. The rates of 
reduction of twenty-one of these compounds with sodium 
borohydride in isopropyl alcohol were determined, utilizing 
a spectrophotometric method. Rate data at three different 
temperatures were used to determine the activation ener- 
gies, enthalpies and entropies for seventeen of the twenty- 
one compounds studied. 

The collected data indicated that the reduction of 
ketones with sodium borohydride is nucleophilic in nature. 
Electron-withdrawing groups increase the rate, while 
electron-donating groups decrease the reaction rate. 

A Hammett correlation of the 2- and 3-substituted 





fluorenones using meta and para sigma values, respec- 
tively, appeared very good, affording a p value of +2.65. 

Although the entropy of activation for the reaction 
series was not constant, it was found to vary linearly with 
the enthalpy of activation. According to the work of 
Leffler, this would indicate a consistent mechanism for 
the reaction series. 

The rate of reduction of 4-substituted fluorenones was 
found to be slower than the corresponding 2-isomers. The 
order of the retarding effect appears to be Br > Cl > NH2 
>> F, which is also the same order of size of these sub- 
stituents. This was interpreted on the basis of ‘steric 
strain” caused by interaction of the 4-substituent and the 
5-hydrogen. 

Of the three 1-substituted fluorenones studied, only the 
1-methyl compound showed the expected retarding effect. 
The 1-chloro and 1-bromo compounds exhibited unusually 
high entropies of activation and large enthalpies of activa- 
tion (temperature dependence). This phenomenon was 
interpreted in the light of Bunnett and Morath’s theory of 
“built in solvation.” 

Attempts to study the 1-fluorofluorenone and 1-amino- 
fluorenone were unsuccessful due to complexing with 
sodium borohydride. This complex formation may be 
indicative of an intermediate-complex mechanism. Fur- 
ther work is necessary before any definite proposals may 
be made concerning this point. 
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STUDIES ON THE PREPARATION OF 
A*»*-DIENE DERIVATIVES IN THE 
BILE ACID AND ETIO ACID SERIES 


(L. C. Card No. Mic 60-5716) 


Thomas Reed Beebe, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Alfred L. Wilds 


Previous investigations in these laboratories have 
resulted in a total synthesis of non-aromatic steroids 
related to the bile acids. In the present study one aim was 
to prepare the diene ester I by partial synthesis from a 
bile acid, in order to have a comparison sample and pos- 
sibly a relay point for the parallel total synthesis studies. 

The procedure selected for introduction of the A*»**- 
diene system was first studied in the model series, methyl 
3a-acetoxy-A",°("")-choladienate. This diene ester with 
the full bile acid side chain was prepared in seven steps 
from cholic acid. For the isomerization, the best experi- 
ments gave 61-67% of the A*»*-diene I from the A%%#). 
diene, using liquid sulfur dioxide containing a small 
amount of water, at room temperature for 26 hours. 


COOMe 
Me 
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The cholic acid side chain was degraded to prepare 
etiocholic acid, from which the A®**-etiodiene I could be 
made. Reaction of phenylmagnesium bromide with methyl 
cholate produced an 85% yield of diphenyl-(3a,7a,12a- 
trihydroxylnorcholyl)-carbinol. Selective dehydration and 
acetylation of the tetraol produced non-crystalline 3a,7a, 
12a-triacetoxy-24,24-diphenyl- A *-cholene. Several 
unsuccessful attempts were made to convert this olefin 
and the related 12-keto derivative to the 21-bromodiene, 
using two equivalents of N-bromosuccinimide in allyl 
bromide. 

The side chain degradation ultimately used involved 
monobromination of the triacetoxy olefin with one equiva- 
lent of N-bromosuccinimide in carbon tetrachloride and 
dehydrobromination in boiling solvent, giving yields be- 
tween 28 and 53% of the non-crystalline triacetoxy diene. 
Oxidation of the diene gave non-crystalline 3a,7a-12a- 
triacetoxy-20-pregnanone which was converted into 
crystalline 3a,12a-dihydroxy-7a-acetoxy-20-pregnanone 
with potassium carbonate. 

The above monohydroxy ketone was next acylated at the 
3-position with succinic anhydride and pyridine, followed 
by diazomethane, giving the crystalline 12-monohydroxy 
ketone III in 45-60% yields. Oxidation of the 12-hydroxy 
group yielded the crystalline 12,20-diketone. Conversion 
of the methyl ketone function to the etio ester was accom- 
plished by condensing the diketone with furfural, and 
ozonizing the amorphous 21-furfurylidene derivative. 
Methylation of the resulting etio acid gave methyl 3a,7a- 
diacetoxy-12-ketoetiocholanate. 

Treatment of the 12-keto ester with selenium dioxide 
in acetic acid gave crystalline methyl 3a,7a-diacetoxy- 
12-keto-a°("4)-etiocholenate. Alkaline nydrolysia gave 
non-crystalline 3a-hydroxy-12-keto-A %°*\"")-etiochola- 
dienic acid which was converted in 86 to 91% yields to the 
crude 3a-hydroxy- A %%"")-etiocholadienic acid via the 
Wolff-Kishner reduction. The A”*\"*/-etiodiene acid was 
presumably an equilibrium mixture of the 17a- and 17{- 
carboxylic epimers. 

COOMe 


HO 


Il 


The A™°(!4)_etiodiene acid was methylated and acetyl- 
ated to give the crude methyl 3a-acetoxy-A °("")-etio- 
choladienate IV, which was chromatographed on alumina. 
Two fractions possessed ultraviolet spectra nearly iden- 
tical with the spectrum of the model, methyl 3a-acetoxy- 
A%%11/_choladienate. These two fractions were combined 
and an isomerization to the A**-etiodiene system. was 
attempted, using liquid sulfur dioxide. The A”*/-etio- 
diene ester was only partially soluble in the liquid sulfur 


dioxide and a satisfactory rearrangement was not achieved. 


The small amount of material available at the end of this 
series of reactions limited further exploration of this 


rearrangement. 
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THE FREE RADICAL NATUhE OF 
SOME REACTIONS OF 
ARALKYLLITHIUM COMPOUNDS 


(L. C. Card No. Mic 61-978) 


Thomas Francis Brodasky, Ph.D. 
Rensselaer Polytechnic Institute, 1961 


Supervisor: Harry F. Herbrandson 


The single-electron transfer from triphenylmethyl-, 
diphenylmethyl-, 9-fluorenyl, a-(1,1-dimethylpenty])- 
benzyl-, a-(1-methylpentyl)benzyl-, a-(t-butyl)benzyl, 
a-isopropylbenzyl and n-butyllithium to benzophenone has 
been studied. The homolytic cleavage of 1,1-diphenyl- 
ethoxides and the thermal dissociation of the lithium 
reagents have also been investigated. 

The single-electron transfer from the lithium reagent 
to benzophenone was found to be minor in the n-butyl- 
lithium-benzophenone reaction but became increasingly 
important with the a-aryl compounds. Simple addition of 
the lithium compounds to the carbonyl group took place 
with some of the lithium reagents. 

Sodium 1,1,2,2-tetraphenylethoxide cleaved by homo- 
lytic and heterolytic reactions more readily than did the 
lithium salt. The less highly arylated sodium or lithium 
1,1,2-triphenylethoxide did not cleave by either a homo- 
lytic or heterolytic process at temperatures up to 140° 
in aromatic solvents. 

Of the lithium compounds studied, triphenylmethyl- 
lithium and diphenylmethyllithium underwent thermal 
dissociation to free radicals. The loss of an electron from 
the organic portion of the molecule to the metal ion is 
explained by the combined effects of the ionization poten- 
tial of the metal and the electron affinity of the organic 
radical. 

Possible mechanisms are discussed through which the 
single-electron transfer, homolytic cleavage and thermal 
dissociation reactions may be related. 

Microfilm $3.50; Xerox $12.40. 271 pages. 


PREPARATION AND REACTIONS OF 
ANTHRACENES AND DIHYDROANTHRACENES. 
STEREOCHEMISTRY OF 
1,4-CONJUGATE ELIMINATIONS. 


(L. C. Card No. Mic 61-824) 


Myron Leonard Caspar, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor Stanley J. Cristol 


In order to obtain further information as to the stereo- 
chemistry of 1,4-conjugate elimination reactions in the 
9,10-dihydro-9,10-anthradiol series, a kinetic study of the 
base-promoted elimination of water from cis- and trans- 
1,5-dimethyl-9,10-dihydro-9,10-anthradiol was under- 
taken. A marked preference for cis elimination (from the 
trans diol) over trans elimination (from the cis diol) was 
found. Comparison of these rate data with previous data 
for the base-promoted dehydration of the cis and trans 
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isomers of the unsubstituted- and 1,5-dichloro-9,10- 
dihydro-9,10-anthradic's shows that the preference for 
cis elimination in these systems is largely a result of a 
steric effect. 

Correlating the rates of dehydration in the unsubsti- 
tuted, 1,5-dimethyl and 1,5-dichloro systems by means of 
the Hammett equation gives a p value of ca. 3.8 for both 
the cis and the trans series. Though this 1: large positive 
value of p suggests ; a transition state with considerable 
carbanion character, evidence is adduced to indicate that 
a carbanion intermediate is not involved in these reac- 
tions. The apparently identical values of p obtained for 
the cis and trans series suggests that the transition state 
has the same amount of carbanion character in both series, 
and that a duality of mechanism is not involved. 

The base-promoted isomerization of cis- and trans- 
1,5-dichloro-9,10-dihydro-9-methyl-9,10-anthradiol 
demonstrated that a carbanion intermediate could be 
formed in this system. The very small amount of elimi- 
nation which occurred with these diols was suggested to 
be a reflection of the crowding which would result between 
a meso methyl group and a peri chlorine atom in the 
planar. elimination product. - Support for this suggestion 
was found in the reaction of cis-1,5-dichloro-9-hydro- 
10-deuterio-9-t-butyl-9,10- anthradiol with base, where, 
although hydrogen exchange occurred, dehydration could 
not be detected. A study of the base-catalyzed isomeriza- 
tion of cis- and trans-1,5-dichloro-9,10-dihydro-9-methyl- 
9,10-anthradiol, the acid-catalyzed isomerization of 
trans-1,5-dimethyl-9,10-dihydro-9,10-anthradiol and the 
solvolytic isomerization of trans-1,5-dimethyl-9,10- 
dihydro-9,10-anthradiol diacetate and dibenzoate, trans- 
1,5-dichloro-9,10-dihydro-9,10-anthradiol diacetate and 
cis- and trans-9,10-dihydro-9,10-anthradiol diacetate was 
carried out to obtain an estimate of the energy difference 
between cis and trans isomers. In the absence of peri 
substituents larger than hydrogen atoms, this energy dif- 
ference is shown to be small. The cis isomers in the 
1,5-disubst:tuted systems were found to be more stable 
than the corresponding trans isomers, indicating that an 
axial conformation is of lower energy than an equatorial 
conformation in these systems. From the base catalyzed 
isomerization of cis- and trans-1,5-dichloro-9,10-dihydro- 
9-methyl-9,10-anthradiol an estimate of the energy dif- 
ference between an equatorial and an axial conformation 
for the 10-hydroxyl group of about 1.5 kcal./mole was 
obtained. 

A study of the metal hydride reduction of some anthra- 
quinones has shown that the cis:trans ratio of 9,10- 
dihydro-9,10-anthradiols is determined by the stereo- 
chemistry of the reduction of the 10-hydroxy-9-anthrone 
intermediates. The hypothesis that reduction of these 
intermediates must occur from an axial direction is pro- 
posed to explain the isomer ratios obtained from the 
reduction of anthraquinone, 1,5- and 1,8-dimethyl- and 
1,5-dichloroanthraquinone, 1,5-dimethyl-10-hydroxy-9- 
anthrone, 1,8-dimethyl-9-hydroxy-10-anthrone, 1,5- 
dichloro-10-methyl-10-hydroxy-9-anthrone and 1,5- 
dichloro- and 1,5-dimethyl-10-t-butyl-10-hydroxy-9- 
anthrone with various metal hydrides and metal hydride 
derivatives. 

Configurations of the diols in the 1,5- and 1,8-dimethyl 
systems have been proven by the preparation of the cis 
diols via the lithium aluminum hydride reduction of the 
corresponding photoperoxides. The configurations of 





cis- and trans-1,5-dichloro-9,10-dihydro-9-methyl-9,10- 
anthradiol have been assigned on the basis of elution 
chromatographic behavior on alumina, and by an ultra- 
violet spectral correlation. Intra- and intermolecular 
hydrogen bonding as detected by infrared spectroscopy 
have been used as a tool for determining the configuration 
of anthradiol derivatives. 

The 1,5- and 1,8-dimethylanthraquinone required for 
the above studies have been prepared both by the Diels- 
Alder reaction of 1,3-pentadiene with p-benzoquinone, and 
by the sulphuric-acid-catalyzed cyclization of 2-(2-methyl- 
benzoyl)-6-(I) or -3-(II) methylbenzoic acid. The 
benzoylbenzoic acids I and II were shown to undergo the 
Hayashi rearrangement during cyclization to yield identi- 
cal 80:20 mixtures of 1,5- and 1,8-dimethylanthraquinone. 
The position of the equilibrium between I and II was shown 
to be a function of the sulphuric acid concentration, I was 
favored in concentrated acid while II was favored in dilute 
acid. The ratio of the cyclization products was not af- 
fected by changes in the sulphuric acid concentration. 
Polyphosphoric acid was found to be capable of cyclizing 
2-(a-hydroxy-2-methylbenzyl)-3- or -6-methylbenzyl 
alcohol to a mixture of 1,5- and 1,8-dimethylanthracene 
and of cyclizing 2-(2-methylbenzyl)-6-methylbenzyl alco- 
hol to a mixture of 1,5- and 1,8-dimethyl-9,10-dihydro- 
anthracene. These cyclizations represent a new method 
for the preparation of anthracene compounds and demon- 
strate the generality of the Hayashi-type rearrangement 
of benzoylbenzoic acid derivatives through phenonium-ion 
intermediates. 

Microfilm $7.80; Xerox $27.70. 615 pages. 


THE SYNTHESIS OF DERIVATIVES OF 
3-AMINO-4-H,1,2,4-TRIAZOLE. 


(L. C. Card No. Mic 61-1139) 


Emerson A. Cooper, Ph.D. 
Michigan State University, 1959 


Major Professor: Robert M. Herbst 


It has been observed that rearrangements sometimes 
occur in certain heterocyclic systems containing the 
N-C-N arrangement where one of the nitrogens is an 
amino group. Dimroth (1) has described the thermal 
rearrangement of a number of 1-phenyl-5-amino-, and 
1-phenyl-5-methylamino-1,2,3-triazoles to 5-phenyl- 
amino-, and 1-methyl-5-phenylamino-1,2,3-triazoles. 
Lieber et al (2,3) have investigated the rearrangement of 
5-amino-1 x3 3-triazoles. The rearrangement of 5-alkyl- 
aminotetrazoles to 1-alkyl-5-aminotetrazoles has also 
been studied (4). 

The original purpose of this investigation was to de- 
termine whether 3-amino-4-phenyl-1,2,4-triazole and its 
homologs would undergo a similar rearrangement. After 
preliminary experimentation indicated the absence of such 
rearrangement in the 1,2,4-triazole series, attention was 
then directed to the synthesis of three different series of 
compounds having varied substituents in the fifth position 
of 3-amino-4-phenyl-4-H,1,2,4-triazole. 

3-Amino-4-H,1,2,4-triazole is presently of consider- 
able interest because of its remarkable effect on the 
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physiological processes of plants and animals. It is able 
to inhibit the synthesis of chlorophylls and carotenoids in 
plants (5); it reduces the level of hepatic and renal cata- 
lase activity in rats thus producing an effect similar to 
that observed in animals having malignant growth (6); and 
it is also capable of lowering the activity of 6-amino- 
levulinic acid dehydrase, an enzyme that catalyzes the 
conversion of 5-aminolevulinic acid to porphobilinogen (6). 
The last effect is also produced by tumors. 

Since studies relating phytotoxicity to chemical struc- 
ture indicate the importance of chloro, methyl, methoxy 
and phenoxy groups on herbicides (7), it was decided to 
prepare a representative group of substituted phenoxy- 
methyltriazoles and some thiophenoxymethyltriazoles. 

A number of dialkylaminomethyltriazoles was also 
prepared since the presence of two different heterocyclic 
nuclei in some, and the existence of two basic centers in 
all could possibly produce anesthetic action as well as 
some other useful physiological effect. It is of interest to 
note that 3-ethyl-4-cyclohexyl-1,2,4-triazole is similar to 
adrenaline in some of its actions on the body. It has been 
found to stimulate the heart and respiratory center (8). 

The starting material for these syntheses, phenyl- 
aminoguanidinium bisulfate, was first prepared in the 
course of this work. This compound was allowed to react 
with a number of aliphatic acids (formic, acetic, glycolic, 
lactic and phenoxyacetic acid) to form the corresponding 
3-amino-4-phenyl-5-alkyl-1,2,4-triazoles. 

A procedure was perfected for the conversion of 
3-amino-4-phenyl-5-hydroxymethyl-1,2,4-triazole to the 
hydrochloride of 3-amino-4-phenyl-5-chloromethyl- 
1,2,4-triazole in good yield. 

The 5-dialkylaminomethyltriazoles were prepared by 
’ allowing the hydrochloride of 3-amino-4-phenyl-5-chloro- 
methyl-1,2,4-triazole to react with an excess of each of 
the following amines: piperidine, morpholine, pyrrolidine, 
dimethylamine, diethylamine, diallylamine, di-n-propyl- 
amine, di-isopropylamine, di-n-butylamine and di- 
isobutylamine. 

The 5-phenoxymethyl-, and the 5-thiophenoxymethyl- 
triazoles were prepared by allowing the hydrochloride of 
3-amino-4-phenyl-5-chloromethyl-1,2,4-triazole to react 
with an excess of the sodium salt of each of the following 
phenols and thiophenols: phenol, p-bromophenol, p-chloro- 
phenol, p-methoxyphenol, p-cresol, o-cresol, m-cresol, 
thiophenol and p-chlorothiophenol. 

Phenylthiourea derivatives of most of these new 
aminotriazoles were prepared. In a few cases, a number 
of the hydrochlorides and acetyl derivatives were pre- 


pared. 
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A STUDY OF THE COPOLYMERIZATION 
AND COPOLYMERS OF 
ITACONIC ANHYDRIDE AND STYRENE 
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John Constantine Drougas, Ph.D. 
Michigan State University, 1959 
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Itaconic anhydride and styrene were copolymerized by 
benzoyl peroxide to form copolymers of varying composi- 
tions. The reactivity ratios for this copolymerization 
were determined in two solvents. In benzene r, (itaconic 
anhydride) = 0.78, r: (styrene) = 0.015, and in tetrahydro- 
furan r2 = 0.60, ri = 0.10. Values determined for the 
copolymerization in tetrahydrofuran are probably more 
accurate because of the homogeneous nature of the poly- 
merization but polymerization in benzene yields copoly- 
mers that are easier to work with and at a faster rate. 

The itaconic anhydride-styrene copolymers were shown 
to have a highly alternating structure and arranged in a 
head-to-tail manner. The dibasic acid nature of the 
itaconic anhydride-styrene segment in the copolymer was 
established both by potentiometric and high-frequency 
titrations. Apparent values of pK,' and pK,' are 5.7 and 
8.8 respectively. 

Monoester derivatives were prepared and were shown 
by high-frequency titrations in all cases to be a mixture 
of two different monoesters. Apparent values of pK," 
and pK," for the monomethyl ester are 6.3 and 7.9 re- 
spectively. 

Diester derivatives of the copolymer were prepared. 

An optically active derivative was produced from the 
copolymer and the copolymer was converted to a network 
polymer which exhibited ion-exchange properties. 

The monoethyl and dimethyl ester derivatives of the 
copolymer do not undergo hydrolysis in aqueous sodium 
hydroxide at 25°C in about twenty-five hours. 

Microfilm $3.05; Xerox $10.60. 234 pages. 


DIENONE FORMATION BY 
ALKYLATION OF PHENOL SALTS 


(L. C. Card No. Mic 61-1605) 


Douglas Howard Dybvig, Ph.D. 
University of linois, 1961 


The presence of the bulky tert-butyl group has been 
shown to inhibit the dimerization of 6-benzyl-4-t-butyl- 
2,6-dimethyl-2,4-cyclohexadienone. The pure dienone 
has been shown to exhibit a characteristic quartet in the 
N.M.R. caused by the benzyl hydrogen atoms. 

Alkylation of the sodium salt of 4-t-butyl-2,6- 
dimethyl phenol with benzyl chloride, leading to 6-benzyl- 
4-t-butyl-2,6-dimethyl-2,4-cyclohexadienone and benzyl 
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4-t-butyl-2,6-dimethylphenyl ether, has given appreciable 
amounts of carbon-alkylation under homogeneous condi- 
tions in the mixed solvent toluene tetrahydrofuran. The 
carbon:oxygen alkylation ratio remained constant when the 
amount of the sodium salt present as a solid phase was 
varied over a ten-fold range. Only ether formation was 
observed in the heterogeneous alkylation of the sodium 
salt with benzyl chloride in n-butyl alcohol. 

Kinetic studies on the alkylation of sodium 4-t-butyl- 
2,6-dimethylphenoxide with benzyl chloride in solvents of 
varying amounts of tetrahydrofuran in toluene indicated 
that the rate of ether formation is accelerated with in- 
creased polarity of the solvent, and that the rate of dienone 
formation is relatively insensitive to the polarity of the 
solvent. The dienone:ether ratio was found to increase 
smoothly as the percentage of tetrahydrofuran was de- 
creased and, under those conditions where the reaction 
mixture was heterogeneous, no sudden increase in the 
ratio was observed. 

Small amounts of tetrabutylammonium bromide were 
shown to increase the rate of alkylation dramatically. 
Evidence was obtained which indicates this acceleration to 
be due to an increase in the rate of ether formation. 

Microfilm $2.75; Xerox $5.60. 115 pages. 


I: DIPOSITIVE CARBONIUM IONS. 
II: SYNTHESIS AND REACTIONS OF 
TETRAMETHYLBENZOCYCLOBUTENE DERIVATIVES. 


(L. C. Card No. Mic 61-1168) 


Richard Wayne Fish, Ph.D. 
Michigan State University, 1960 


Major Professor: Harold Hart 


The primary purpose of this investigation was to 
determine the structure of the species responsible for the 
intense red coior observed when trichloromethylpenta- 
methylbenzene was added to 100% sulfuric acid. Cryos- 
copic measurements showed that five particles were 
produced in the reaction. Two of these, swept from the 
solution with dry nitrogen, were hydrogen chloride. Con- 
ductance measurements on the original and the hydrogen 
chloride-free solutions showed that two bisulfate ions 
were produced. Hydrolysis of the original solution gave 
a nearly quantitative yield of pentamethylbenzoic acid. 
The hydrogen chloride-free solution gave a nearly quanti- 
tative yield of pentamethylbenzoic acid and approximately 
one mole of chloride ion per mole of trichloromethyl- 
pentamethylbenzene when hydrolyzed. The best explana- 
tion for these data is that the fifth particle must be a 
stable dipositively charged carbonium ion (II). 


CH, CH; CH; ¢H; 
(1) CH CCl, + 2H,SO,——> CH é-cl + 2HCl + 2HSO,” 
CH, CH; CH, CH, 
I ll 


This is believed to be the first reported example of a 
dipositive carbonium ion. 

The structure of the dipositive ion was investigated by 
ultraviolet, visible and proton magnetic resonance spec- 





troscopy. These spectra are compared with spectra of 
compounds with similar structures. 

The dication was also produced when trichloromethyl- 
pentamethylbenzene was dissolved in trifluoroacetic acid 
which had been saturated with boron trifluoride. Evapo- 
ration of the solvent from the solution gave a dark red, 
almost crystalline residue. A colorless liquid, formed 
when this residue was heated under reduced pressure, was 
ultimately converted to pentamethylbenzoic anhydride. 
The mechanism of this reaction is discussed. 

The aluminum chloride-catalyzed reaction of carbon 
tetrachloride with pentamethylbenzene, which gave excel- 
lent yields of trichloromethylpentamethylbenzene, was 
extended to the preparation of trichloromethyl-2,3,4,5- 
tetramethylbenzene and trichloromethyl-2,4,6-trimethyl- 
benzene. These compounds also form dipositive car- 
bonium ions in 100% sulfuric acid and in trifluoroacetic 
acid saturated with boron trifluoride. 

An investigation of the thermal stability of trichloro- 
methylpentamethylbenzene showed that when it is heated 
at 110-125°, it undergoes an intramolecular cyclization 
with a loss of one mole of hydrogen chloride. The product 
is a,a-dichlorotetramethylbenzocyclobutene, isolated in 
89% yield. Hydrolysis of the dichloro compound gave a 
quantitative yield of tetramethylbenzocyclobutenone.- 

Tetramethylbenzocyclobutenone was refluxed with 
deuteroethanol to determine its ability to enolize toa 
tetramethylbenzocyclobutadienolate anion. Although two 
experiments gave a ketone with the same melting point, 
and an infrared spectrum showing a carbon-deuterium 
absorption, attempts to repeat the exchange were not 
successful. 

By means of a variety of reduction procedures, it was 
possible to convert tetramethylbenzocyclobutenone to the 
corresponding alcohol, hydrocarbon, or hexamethyl- 
benzene, each in good yield. Refluxing with alcoholic 
sodium hydroxide converted tetramethylbenzocyclo- 
butenone to pentamethylbenzoic acid. 

Microfilm $2.75; Xerox $8.80. 191 pages. 


BIOGENETIC-TYPE SYNTHESES 
OF LUPIN ALKALOIDS 
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Supervisor: Professor Eugene E. van Tamelen 


The lupinine system, I, and the sparteine system, I, 
have been constructed by synthetic schemes modeled after 


CH,0OH 
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proposed biosyntheses of the respective alkaloids, and 
progress has been made toward a biogenetic-type synthe- 
sis of matrine (II). 

Azacycloundecan-6,7-diol (IV) was prepared by an 
acyloin condensation of N-benzyl-N,N-bis-( -n-valerate) 
followed by hydride reduction and catalytic hydrogenolysis 
of the benzyl group. Periodate oxidation of IV gave the 
dialdehyde, V, which was not isolated but allowed to 
undergo an intramolecular Mannich condensation. Hydride 
reduction of the resulting crude product afforded a mixture 
from which dl-epilupinine was isolated. 

Both diastereoisomers of I, dl-lupinine (1,10-cis) and 
dl-epilupinine (1,10-trans) were obtained by a modification 
of the above approach. 1,1-Dicarboxyquinolizidine was 
prepared by three methods, each of which proceeded by 
way of VI (R = H or Et), or the equivalent corresponding 
cyclic alkanolamine, enamine or iminium salt: (a) selec- 

.tive two-mole catalytic hydrogenation of N-(4,4-dicarboxy- 
n-butyl)-pyridinium betaine; (b) mercuric acetate dehy- 
drogenation of N-(4,4-dicarbethoxy-n-buty]l)-piperidine 
and saponification of the resulting bicyclic diester; and 

(c) alkylation of A’-piperideine trimer with diethyl 
3-bromo-n-propyl malonate, and subsequent hydrolysis. 
Decarboxylation of the crude 1,1-dicarboxyquinolizidine 
followed by esterification and hydride reduction afforded 
either an equal mixture of dl-lupinine and dl-epilupinine 
or a mixture containing a predominance of the more stable 
epimer, dl-epilupinine, depending on the method of decar- 


boxylation used. 
H 
OR OAR 
CHO HO 
N N 
H H 
Vi 


V 


dl-Sparteine was prepared by mercuric acetate dehy- 
drogenation of 8,8'-di-(N-piperidinyl)-diethyl ketone 
followed by Wolf-Kishner reduction of the resulting tetra- 
cyclic ketone. 

In work directed toward a synthesis of dl-matrine (II) 
the amide, VII, was prepared by acylation of 1-amino- 
methylquinolizidine with the acid chloride of 5,5-ethylene- 


dioxypentanoic acid. 
Ct 


07 


N 


Vil 
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AN INTRAMOLECULAR-INTERMOLECULAR 
PROPAGATION IN THE POLYMERIZATION OF 
NON-CONJUGATED DIYNES BY 
METAL ALKYL COORDINATION CATALYSTS 


(L. C. Card No. Mic 61-1920) 


David Allen Frey, Ph.D. 
State University of Iowa, 1961 


Chairman: Assistant Professor John K. Stille 


Ziegler-type catalysts were used to polymerize non- 
conjugated a,w-diynes by the intramolecular-intermolecu- 
lar cyclic propagation. The monomers which were 
investigated were 1,6-heptadiyne, 1,7-octadiyne and 
1,8-nonadiyne. 

The polymerizations of 1,6-heptadiyne were accom- 
plished by catalyst systems composed of aluminum 
triisobutyl or aluminum triethyl in combination with 
titanium tetrachloride, titanium trichloride or titanium 
ethoxide. Poly-1,6-heptadiyne was a soluble, red to black 
polymer of 10,000 to 20,000 molecular weight. The cata- 
lyst system of aluminum triisobutyl-titanium tetrachloride 
in a 3:1 molar ratio gave the highest conversion of 
monomer to polymer in an exothermic reaction. The 
catalyst composed of aluminum triisobutyl-titanium 
ethoxide in a 25:1 molar ratio yielded predominately a 
black cross-linked polymer in addition to a small amount 
of soluble material. 

Poly-1,6-heptadiyne obtained from the aluminum tri- 
isobutyl-titanium tetrachloride catalyst (3:1 molar ratio) 
was red and had a number average molecular weight of 
13,500 and an inherent viscosity of 0.058. The polymer 
showed absorption in the visible region as well as absorp- 
tion in the ultraviolet region with maxima near 270 mu. 
The polymer lost its absorption in the visible region on 
prolonged standing in solution, heating or exposure to air. 
The infrared spectrum of poly-1,6-heptadiyne showed no 
absorption characteristic of the acetylene group, but 
absorption for the conjugated carbon double bond carbon 
was present. 

Poly-1,6-heptadiyne was dehydrogenated to a polymer 
whose infrared spectrum indicated that it contained 
m-xylene recurring units. Chlorination of the polymer 
formed a white, relatively high melting polymer, which 
contained only a small amount of residual unsaturation. 

Ozonolysis of poly-1,6-heptadiyne indicated that 
six-membered carbocyclic recurring units with alter- 
nating double and single bonds along the backbone of the 
polymer chain were present. 


“6 








Q dies 


The two higher members of the series, 1,7-octadiyne 
and 1,8-nonadiyne, were polymerized with the aluminum 
triisobutyl-titanium tetrachloride catalyst (3:1 molar 
ratio) to give predominately cross-linked polymers. The 
soluble portion of poly-1,7-octadiyne undoubtedly contained 
some rings along the chain backbone and possibly a few 
long branches resulting from the independent polymeriza- 
tion of the two ends of any given monomer unit. Branching 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





3268 CHEMISTRY 





was apparently extensive enough to disrupt the long seg- 
ments of a conjugated system to prevent the formation of 
color, but not extensive enough to cause the polymer to 
gel. The soluble portion of poly-1,8-nonadiyne may have 
the same sort of structure, but a considerable amount of 
the 1,8-nonadiyne had polymerized through only one 
acetylene bond leaving acetylenic tails hanging from the 
polymer backbone. 

Microfilm $2.75; Xerox $3.80. 69 pages. 


DEOXY AND BRANCHED-CHAIN SUGARS 
(L. C. Card No. Mic 61-912) 


Stephen Hanessian, Ph.D. 
The Ohio State University, 1960 


The oxidation of 3-O-benzyl-1,2-O-isopropylidene-D- 
glucofuranose with lead tetraacetate in benzene has given 
the new 3-O-benzyl-1,2-O-isopropylidene-5-aldehydo-D- 
xylo-1,4- furano- pentodialdose as a sirup that gave a 
crystalline semicarbazone. Catalytic debenzylation of 
this sirupy compound has been shown to give for the first 
time the monomeric 1,2-O-isopropylidene-5-aldehydo- 
D-xylo-1,4-furano-pentodialdose as a sirup. The latter 


has been transformed to the unstable D-xylo-pentodialdose. 


The reaction of 3-O-benzyl-1,2-O-isopropylidene-5- 
aldehydo-D-xylo-1,4- furano- pentodialdose with methyl- 
magnesium iodide in three solvent systems has been 
shown to give exclusively 3-O-benzy1-6-deoxy-1,2-O- 
isopropylidene-L- idofuranose in crystalline form, in 
yields varying from 70 to 75% to traces, depending on the 
solvent. This product gave a crystalline 5-O-methyl 
sulfonyl derivative. A mechanism has been presented to 
interpret the results. The stereochemical configuration 
of the new compound was established by its transforma- 
tion to the known crystalline 6-deoxy-1,2-O-isopropyl- 
idene-L-idofuranose and 3,5-di-O- acetyl- 6-deoxy-1,2- 
O-isopropylidene- - L-idofuranose “derivatives. The synthe- 
sis of the other possible isomer in the Grignard reaction, 
a 6-deoxy-D-glucose derivative, had to be independently 
effected by the reductive cleavage of 3-O-benzyl-1,2-O- 
isopropylidene-6-O-p-tolylsulfonyl- -D-glucofuranose with 
lithium aluminium hydride in ether. “The new 3- -O-benzyl- 
6-deoxy-1,2-O-isopropylidene-D-glucofuranose was 
obtained as a sirup and its identity was established by its 
transformation to the known crystalline 3,5-di-O-acetyl- 
6-deoxy-1,2-O-isopropylidene- D-glucofuranose. 

The new 3- O-benzyl-6-deoxy-L-idose has been syn- 
thesized and its crystalline phenylosazone and benzyl- 
phenylhydrazone derivatives have been prepared. The 
free sugar was transformed to several new but sirupy 
compounds by acetylation, debenzylation and reacetylation 
to give respectively: tri-O-acetyl-3-O-benzyl-6-deoxy- 
L-idose, 1,2,4- tri-O-acetyl- -6-deoxy- L-idose and 1,2,3,4- 
tetra-O-acetyl- -6- deoxy-L-idose. The. sirupy 3-O- ~benzyl- 
6-deoxy-L-iditol and its tetraacetate have also been 
synthesized. 

The attempted preparation of 6-deoxy-L-idose by the 
acid hydrolysis of 6-deoxy-1,2-O-isopropylidene-L- 
idofuranose has produced a mixture containing mainly 
6-deoxy-L-idose and 6-deoxy-L-sorbose, with the latter 
in larger proportion, as concluded from paper chromatog- 








raphy experiments. The hydrogenolysis of 3-O-benzyl- 
6-deoxy-L-idose with palladium-on-charcoal in ethanol 
has given a colorless sirup consisting mostly of 6-deoxy- 
L-idose and a very small amount of 6-deoxy-L-sorbose. 
These two compounds gave two distinct spots on paper 
chromatograms and were therefore separated by common 
elution techniques. The same osazone was obtained from 
both eluates. The instability of 6-deoxy-L-idose in acid 
medium and its partial transformation to 6-deoxy-L- 
sorbose have been demonstrated by paper chromatography 
experiments. A sample of crystalline 6-deoxy-L-idose 
(1946) provided by Professor T. Reichstein was found to 
have identical chromatographic properties as an authentic 
sample of crystalline 6-deoxy-L-sorbose, also provided 
by Professor T. Reichstein. A transformation of 6-deoxy- 
L-idose into 6-deoxy-L-sorbose in the solid phase is 
therefore suspected. 

The oxidation of 3-O-benzyl-6-deoxy-1,2-O-isopropyli- 
dene-L-idofuranose or > 3- O-benzyl-6- deoxy- -1,2- O- 
isopropylidene- -D- -glucofuranose with the pyridine- 
chromium trioxide complex has been shown to give the 
new crystalline 3-O-benzyl-6-deoxy-1,2-O-isopropylidene- 
D-xylo-1,4-furano- -5-hexosulose. The latter compound has 
been re reacted with sodium borohydride, potassium boro- 
hydride and lithium aluminium hydride using a variety of 
conditions involving solvent, temperature, time of reaction 
and order of addition of reagents. The C-5 epimeric re- 
duction products were separated and identified. The yield 
of 3-O-benzyl-6-deoxy-1,2-O-isopropylidene-L-ido- 
furanose did not vary much in the borohydride “reductions 
and the ratio of this product to 3-O-benzyl-6-deoxy-1,2- 
Q-isopropylidene-D- -glucofuranose was about 3:2. In the 
lithium aluminium “hydride reductions the two products 
were formed in about equal quantities. A mechanism has 
been presented to interpret the results. 

The reaction of 3-O-benzyl-6-deoxy-1,2-O-isopropyli- 
dene-D-xylo-1,4- furano-5-hexosulose with methylmag- 
nesium iodide in ether has paved the way to a new group 
of branched-chain sugars. The product of the Grignard 
reaction was crystalline 3-O-benzyl-1,2-O-isopropylidene- 
5,9-di-C-methyl-D- xylofuranose. This substance was 
debenzylated to give crystalline 1,2-O-isopropylidene- 
5,5-di-C-methyl-D-xylofuranose. Acetylation of the latter 
compound with acetic anhydride in pyridine has shown a 
selectivity in acetylation at the C-3 hydroxyl group. 
Benzoylation with benzoyl chloride in pyridine afforded 
the sirupy 3,5-di-O-benzoyl-1,2-O-isopropylidene-5,5- 
di-C-methyl-D-xylofuranose. Acetolysis of this crude 
derivative furnished 1 ,2-di-O-acetyl-3,5-di-O-benzoyl- 
5,5-di-C-methyl- D-xylofuranose as colorless crystals. 

The first free 5, 3-di-C-methyl-pentose, 5,5-di-C- 
methyl-D-xylose has been synthesized and obtained asa 
stable colorless sirup. Several crystalline derivatives of 
9,0-di-C-methyl-D-xylose including the phenylosazone, 
phenylosotriazole and benzylphenylhydrazone have been 
synthesized. 
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STUDIES ON THORANES AND THIETANES 
(L. C. Card No. Mic 61-995) 


Hugh Robert Hays, Ph.D. 
Kansas State University, 1961 


The purpose of this investigation was to study the scope 
and the mechanism of the reaction of five- and six- 
membered cyclic carbonates with potassium thiocyanate, 
as a method of synthesis of thiiranes and thietanes and to 
study the basicities of several thietanes. 

The results of this investigation indicate the cyclic 
carbonate method is best suited for the preparation of 
ethylene sulfide although three additional episulfides were 
obtained. Attempts to prepare 2,2,3,3-tetramethylthiirane 
and 2-hydroxymethylthiirane were unsuccessful. 

The effect of substitution and the stereoselective for- 
mation of cis-2,3-butylene sulfide from meso-4,5-di- 
methyl-1,3-dioxol-2-one are discussed as evidence for 
the proposed reaction mechanism. This mechanism in- 
volves nucleophilic attack of thiocyanate ion on an alkyl 
carbon atom to give a 2-thiocyanoalkoxide ion which 
cyclizes to an unstable 2-imino-1-oxa-3-thiolane anion. 
Decomposition of the unstable cyclic anion gives a 
2-cyanatomercaptide ion which would be expected to 
produce the episulfide. The stereochemical outcome is 
two inversions on adjacent carbon atoms to produce the 
episulfide with the same configuration as the cyclic 
carbonate. 

The reaction of six-membered cyclic carbonates with 
potassium thiocyanate was found to be very successful 
for 3,3-disubstituted thietanes but for thietanes with only 
one 3-alkyl group, the yields were reduced considerably 
by a competing elimination reaction. Attempts to prepare 


2,2,4-trimethylthietane, 3-phenyl-3-ethylthietane, and 
3-methylenethietane were unsuccessful. 

The competing elimination process was the formation 
of allylic alcohols from 1,3-dioxan-2-ones, which pos- 
sessed one or two hydrogens in the 5-position. Some 
oxetane formation was also observed in two cases where 
the a-carbon atoms were sterically hindered by bulky 


groups. 

The infra-red spectra of 20 thietanes showed two ab- 
sorption bands at 1150-1190 cm™ (strong) and 1240-1300 
cm’ (variable). These bands are believed characteristic 
of the thietane ring system and should be of value in 
identification. 

The relative basicities of seven gem-disubstituted 
thietanes and one monosubstituted thietane were deter- 
mined by a spectroscopic study of their iodine complexes. 
The observed order of base strength was 2-thiaspiro[3.5] 
nonane=2-thiaspiro[3.4]octane > 3-methylthietane > thie- 
tane > 2-thiaspiro[3.3 ]heptane=3,3-diethylthietane > 
2-thiaspiro[3.2 ]hexane=3,3-dimethylthietane. 

In view of evidence for the importance of the permanent 
moment in determining the strength of weak bases, the 
observed order can be explained by changes in the perma- 
nent polarization of the thietane molecule in the following 
“manner. In the case of 2-thiaspiro[3.5}nonane, 2-thiaspiro 
[3.4]Joctane, and 3-methylthietane, the basicities can be 
explained by increases in the permanent moment brought 
about by the positive inductive effects of the methyl and 
cycloalkyl groups. A decrease in the CH2-S-CHz2 angle, 
as predicted for 3,3-dimethylthietane and 3,3-diethyl- 
thietane by the Thorpe-Ingold effect, is believed to result 





in a decrease in the permanent moment as compared to 
thietane. This, in turn, results in a lower basicity. The 
decrease in basicity observed for 2-thiaspiro[3.3 ]heptane 
and 2-thiaspiro[3.2]hexane can be explained by a decrease 
in the moment brought about by the negative inductive 
effects of the electron deficient cyclobutane and cyclo- 
propane rings. 

Microfilm $2.75; Xerox $5.60. 115 pages. 


CHLORINE ISOTOPE EFFECTS 

IN THE REACTIONS OF BENZYL 
AND SUBSTITUTED BENZYL CHLORIDES 

WITH VARIOUS NUCLEOPHILES 


(L. C. Card No. Mic 61-1341) 


John William Hill, Ph.D. 
University of Arkansas, 1961 


Major Professor: Arthur Fry 


The justifiability of classifying nucleophilic displace- 
ment reactions into the mechanistic categories Snl and 
Sn2 has been the center of a great deal of controversy. 
The debate centers about the role of solvents in these 
reactions. The reactions of benzyl halides are known to 
be “borderline” between the two mechanistic categories. 
It was hoped that kinetic isotope effect studies of the 
displacement reactions of a series of substituted benzyl 
chlorides would yield more information about the intimate 
details of the displacement process and would thus help in 
deciding on questions of classification. The reactions of 
p-methoxy-, p-methyl-, unsubstituted, p-chloro-, and 
p-nitrobenzyl chlorides with each of three nucleophiles in 
80 percent aqueous dioxane at 30° have been studied and 
are reported here. The nucleophiles employed were 
water, cyanide ions, and thiosulfate ions. 

The hydrolysis of each of the benzyl chlorides was 
found to exhibit good first order kinetics. The reactions 
of p-methoxy- and p-methylbenzyl chlorides with potas- 
sium cyanide and that of p-methoxybenzyl chloride with 
sodium thiosulfate were also kinetically first order. On 
the other hand, the reactions of p-nitro- and p-chloro- 
benzyl chlorides with sodium thiosulfate and that of the 
p-nitro compound with potassium cyanide displayed second 
order kinetics. The remaining reactions, viz., those of 
the unsubstituted and p-chlorobenzyl chlorides with potas- 
sium cyanide and of unsubstituted and p-methylbenzyl 
chlorides with sodium thiosulfate, seemed to exhibit mixed 
order kinetics. 

A good qualitative correlation was found to exist 
between the kinetic order of a given reaction and the 
magnitude of the kinetic isotope effect observed for that 
reaction. Those reactions exhibiting first order kinetics 
gave isotope effects (k**/k*’) of approximately 1.0073, 
while those which were kinetically second order exhibited 
isotope effects close to 1.0054. Those reactions which 
displayed mixed order kinetics gave isotope effects inter- 
mediate in magnitude between the above values. 

The hydrolysis of benzyl chloride at 50°, that of 
p-nitrobenzyl chloride at 90°, and the reaction of the 
latter with potassium cyanide at 50° were also studied. 
The isotope effects observed for these reactions were the 
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same as those observed for the corresponding reactions 
at 30°. Hence, there is little or no temperature depend- 
ence for the kinetic isotope effects over this range. 

Attempts to correlate the observed isotope effects with 
theory were not very fruitful. The Bigeleisen equation 
predicts isotope effects of far greater magnitude than 
those observed, but it does predict a trend in magnitude 
in the same direction as that observed. The lack of tem- 
perature dependence which was observed is not satisfac- 
torily explained even with the invocation of complications 
of the model ordinarily used for isotope effect calculations. 
However, it appears that the magnitude of the observed 
kinetic isotope effect may be used on an empirical basis 
as a mechanistic criterion. 

Microfilm $2.75; Xerox $6.80. 144 pages. 


PART I. THE REACTIONS OF SOME 
a-ALKYL-a,B-DICHLOROALDEHYDES WITH 
SODIUM METHOXIDE. 

PART II. THE BASE-CATALYZED CLEAVAGE 
OF 1,3-GLYCOLS. 


(L. C. Card No. Mic 61-997) 


Edwin Kennedy Ives, Ph.D. 
Kansas State University, 1961 


Part I: Reaction of Sodium Methoxide with 2-Alkyl- 
2,3-dichloroaldehydes. The reactions of sodium methoxide 
in dry methanol with a-alkyl-a,8-dichloroaldehydes were 
found to give dimethyl] acetals of the a-alkyl-a,8-epoxy- 
aldehydes rather than a-methoxyoxetanes as previously 
reported (13). The product isolated from the reaction of 
2-ethyl-2,3-dichlorohexanal (I) and two moles of sodium 
methoxide was a dimethyl acetal of an epoxyaldehyde (Ila) 
as proved by mode of formation, spectra, chemical prop- 
erties, and identification of hydrolysis products. 

Similar results were obtained from 2-methyl-2,3- 
dichloropentanal and from 2-methyl-2,3-dichloropropanal, 
although in the latter case there is less certainty. Incon- 
clusive results were obtained with 2,3-dichloro-2,3- 
diphenylpropanal due to its instability. 

The isolation of 4-chloro-3-heptanone (XVIII) from a 
series of reactions beginning with 2-ethyl-2,3-dichloro- 
hexanal (I) prove conclusively that the product (IX) of I 
and one mole of sodium methoxide in methanol at 40°C. 
was an a-methoxyoxirane. This indicates that the reaction 
is initiated by an attack by the methoxide ion at the car- 
bonyl carbon. This was apparently an intermediate in the 
formation of the dimethoxy compound (Ila), since it reacted 
with an additional mole of sodium methoxide to give Ila. 

In ether solution the products of reaction of 2,3- 
dichloroaldehydes and sodium methoxide are 2-methoxy- 
3-chloroaldehydes. The effect of the solvent differs from 
that observed for the reactions of various a-chlorocarbonyl 
compounds with sodium methoxide, probably due to the 
large electrical effect of chlorine in the 8-position. 

The different effects of the two solvents altering the 
course of reaction may be due to one or both of two fac- 
tors: (1) ability of methanol to aid the attack of methoxide 
ion at the carbonyl carbon and (2) solvation of a possible 
subsequent dipolar intermediate. When ether was the 
solvent only displacement of the a-chlorine by Sjn2 attack 
of the methoxide occurs. 











Part I: Base-Catalyzed Cleavage of 1,3-Diols. It was 
found that when 1,3-glycols were heated at 150-200°C. 
with concentrated sodium or potassium hydroxide cleavage 
nearly always occurs. The products are the alcohols and 
generally a carbonyl compound resulting from the rupture 
of one of the carbon-carbon bonds between the hydroxyl 
groups. When the carbonyl product was an aldehyde, how- 
ever, it was not isolated, although sometimes Cannizzaro 
or Tishenko products were. 

A mechanism for the cleavage was proposed, involving 
a dehydrogenation to ketol or aldol, retrograde aldol con- 
densation, and hydrogenation of one of the carbonyl 
products. In accord with the mechanism was the failure 
of glycols to cleave that could not form a $-ketol or 
8-aldol except in the case of 3-methyl-1,1-diphenyl-1,3- 
butanediol. This di-tertiary glycol could have cleaved 
through an ionic intermediate in the polar medium. 

The stereochemistry of the reaction was investigated 
by a study of cis and trans cyclic 1,3-diols. In each series 
the cis isomer was more easily cleaved than the trans 
isomers. Apparently, intramolecular hydrogen bonding 
was an aid to cleavage in 1,3-glycols. The hydrogen 
bonding could stabilize the monoalkoxide, which would 
probably be the first step in dehydrogenation. 
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POLYALLOOCIMENE 
(L. C. Card No. Mic 61-1629) 


Pierre Emil Kiener, Ph.D. 
University of Dlinois, 1961 


The polymerization of allodcimene (2,6-dimethyl- 
2,4,6-octatriene) by Ziegler-type catalysts and by cationic 
initiators has been studied. The polymers obtained have 
been extensively characterized. 

The best conversions and polymers of highest molecu- 
lar weight were obtained using Ziegler-type catalysts. 

A polymer with inherent viscosity above 1.2 and melting 
over the range of 120-140° was obtained in almost quanti- 
tative yield, by the influence of a triisobutyl-aluminum- 
titanium tetrachloride catalyst system (molar ratio 
Al(i-But)3 /TiCl4:3/1). Polymers of somewhat lower 
molecular weight were formed when an aluminum triiso- 
butyl-vanadium trichloride system was used. It was 
observed that, in the presence of Ziegler catalysts, the 
conversion of allocimene to a high molecular weight 
polymer was greatly affected by the purity of the monomer 
and the temperature of polymerization. The best results 
were obtained, with an almost 100% pure monomer, at 
-15° with an aluminum-titanium system and at 25° with an 
aluminum-vanadium system. Under these conditions the 
polymerization was extremely slow. 

The cationic catalysts used (boron trifluoride etherate 
and titanium tetrachloride) always gave polymers of lower 
molecular weight. It was observed that in the presence of 
cationic initiators, the polymerization of allodcimene was 
extremely fast and that the purity of the monomer had 
little effect on the conversion and the molecular weight of 
the polymer. The best results were obtained at -78° using 
very little catalyst and high dilution conditions. 

The structure of polyallodcimene was studied by 
qualitative and quantitative infrared analysis, ultra-violet 
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analysis, nuclear magnetic resonance spectroscopy, 
perbenzoic titration and ozonolysis. Polyallodcimene is 
formed as a mixture of several recurring units, repre- 
sented predominantly by structure I (60-70%) and II 
(30-40%). The presence of other structures, i.e., 2-3, 2-5, 


| | 
CH -C=CH-CH-CH=C-CH-CHs 
CH; CH; 
I 


| | 
CH, -C=CH-CH=CH-C-CH-CHs 
CH; CHs 
if 


2-7 and cyclic types, in a small amount, has been detected. 
The results indicated that the polymers obtained from each 
catalyst system were essentially the same, but the prod- 
ucts obtained by cationic initiation contained a greater 
amount of structures 2-3, 2-5 and cyclic types than the 
polymer obtained in the presence of Ziegler catalysts. 

Attempted polymerizations of allodcimene in the pres- 
ence of an aluminum triisobutyl-titanium trichloride 
system failed. On only two occasions was a polymer 
obtained and in extremely low yield (less than 1% conver- 
sion). This seemed to be cyclic in nature. 

With the evidence obtained from these studies it is not 
possible to exclude completely a cationic process for the 
polymerization of allodcimene by Ziegler-type catalysts, 
as the presence of some free Lewis acid cannot be ruled 
out. To explain the marked effect of aluminum triiso- 
butyl, it can be assumed that in the presence of this com- 


pound, a more active cationic catalyst is obtained, or that 
the aluminum derivative acts as scavenger for impurities 
in the system. 


Microfilm $2.75; Xerox $5.00. 97 pages. 


CLEAVAGE OF CARBON-METAL BONDS 
BY ACIDS 


(L. C. Card No. Mic 60-6446) 


Jin-Young Kim, Ph.D. 
University of Cincinnati, 1960 


The reaction 


RMR! + HA Solvent, py 4 R'MA 


was studied extensively, conductometrically by following 
the decrease in conductance as the acid reacted. Rate 
constants were obtained at three different temperatures 
and the activation energy (E* ) and the entropy of activation 
(As* ) were calculated for all the reactions studied. 

It was found that the rate of cleavage of bis-organo- 
mercury compounds by hydrogen chloride in dimethyl- 
sulfoxide[DMSO/dioxane-10/1] is a function of the hybridi- 
zation of the attacked carbon. The rate increased along 
the series sp’, sp* and sp by an approximate factor of 
1, 100 and 1000, and was accompanied by, a decrease in E*, 
the bis- phenylacetyleny! series having E*’s 3-7 kcal. less 


p-CH;0O-, p-CHs-, 





than the phenyl series which in turn had E*’s 2-3 kcal. 
less than the dialkyl series. 

Substituted diphenylmercury compounds were prepared 
and reacted with hydrogen chloride in DMSO/dioxane-10/1. 
It was found that the reaction rate constants at 32° (logk;*) 
followed the Hammett Equation [using (¢p + 0$)/2] with a 
reaction constant, p, of -2.8, the substituents utilized were 
p p-CeHs-, 3,4-C,H,- (di-8-naphthyl-), 
H-, p-F-, p-Cl- and m-NO,-. It is suggested that the 
central Hg atom does not transmit the electrical effect to 
any appreciable degree. 

Substituted bis-phenylacetylenylmercury compounds 
were prepared and reacted in the same way as the diphenyl 
series. The Hammett Equation was again followed [using 
(op + 05)/2] with a p of -1.0, with substituents 2,6-(CHs)2- 
4-t-C, Ho-, 2,4-(CHs)>-, 3-CH3-, H-, 4-F-, 4-Cl and 
3-Cl-. 

The cleavage of two unsymmetric compounds, ethyl- 
phenylmercury and bis-ortho-phenylenedimercury, by 
hydrogen chloride in DMSO/dioxane-10/1 proceeded by 
the same mechanism as the symmetric compounds. The 
observed k2’s, E*’s and AS*’s again point to the conclu- 
sion that there is no transfer of electrical effects through 
the Hg atom. 

The effect of changing the central atom M was investi- 
gated by cleaving (C2H;)Cd with acetic acid in N,N-di- 
methylformamide(DMF), and (CgHs)4 Pb, (CsHs)4Sn and 
(CH2=CH)4Sn with hydrogen chloride in benzene/ 
methanol 8/2 and (C2Hs)2Hg, (CeHs)2Hg with either acid 
and in both of the solvent systems. The reactivity ratio 
was approximately: 75,000:300:60:1=(CgHs)2Cd: (CeHs)2- 
Hg: (C.eHs)4Pb: (CeHs),Sn, and did not follow the elec- 
tronegativity sequence of the metal atoms concerned. 

The effect of change of solvent and acid on the rate of 
cleavage of diphenylmercury was investigated. The sys- 
tems studied were HC1-DMSO/dioxane, 10/1; HC1-DMF/ 
dioxane, 10/1; HCl-benzene/MeOH, 8/2; HC1-DMSO/ 
dimethylsulfone /dioxane, 10/2.5/1; HCl-dioxane; HBr- 
DMSO/dioxane, 10/1; HBr-EtOH; HC1-EtOH; p-toluene- 
sulfonic acid-EtOH; HCl-EtOH/H20, 95/5; CCl,CO.H- 
EtOH/H,20O, 95/5. The acidity functions (H=H,) were 
measured using p-nitroaniline as the indicator base and 
most of the systems showed a linear relationship of H vs. 
log C;;,. There was no good correlation between the rate 
and the dielectric constant. The rate followed Hjnitial and 
the log k$* vs. H plot gave : a slope of unity. A linear 
relationship of E* and AS* was observed for all the 
solvent systems which indicate that the solvent performs 
the same role in acting as an acid donor in the transition 
state. It is suggested that a solvent separated ion-pair or 
a molecular acid is the attacking reagent as previously 
proposed. 

Finally, a linear relationship between E* and AS* was 
observed for all the reactions of the type 


Solvent 
(7 -G)-R-),He + HA => 


comprising a total of 30 reactions with an isokinetic tem- 

perature (8)=370°K. The rate variation was about 10° 

while E* hada range of some 22 kcal. and AS* of 62 e.u. 
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SYNTHESIS OF TRIINDOLE 
AND OTHER INDOLE TRIMERS AND DIMERS: 
THE REACTIONS OF INDOLES 
WITH DIENOPHILES. 


(L. C. Card No. Mic 61-575) 


William Collier Kuryla, Ph.D. 
University of Minnesota, 1960 


Structure Ib proposed for triindole by G. F. Smith 
(Chem. and Ind. (London), 1451 (1954) ) was proven by an 
independent synthesis involving the condensation of 
o-nitrophenylacetaldehyde with indole to form 3, 3'-[2-(2- 
nitrophenyl)-ethylidene |-bisindole (Ia). Hydrogenation of 
Ia over Raney nickel gave triindole (Ib), identical with a 
sample prepared by hydrochloric acid-catalyzed trimeri- 
zation of indole. In the same way the following hypothetical 
indole mixed trimers were synthesized: indole:di-1- 
methylindole (Ic), indole: di-2-methylindole (Id), indole: 
di-1, 2-dimethylindole (Ie), and indole: di-2, 5-dimethyl- 
pyrrole (I) trimers. Trimer II was identical with a com- 
pound prepared by W. E. Noland and C. F. Hammer 
(J. Org. Chem., 25, 1525 (1960) ) by the hydrochloric 
acid-catalyzed reaction of indole with 2, 5-dimethyl- 
pyrrole, thus constituting a proof of structure. Structure 
If was proven for tri-1-methylindole by methylating it to 
the N,N-dimethylamino derivative (Ig), which was identical 
with the methylated derivative of indole: di-1-methyl- 
indole trimer (Ic). 

Structure IIc was proved for di-1-methylindole by a 
two-step methylation of diindole (Ila), involving the inter- 
mediate 1-methylindole:indole mixed dimer (IIIb). Simi- 
larly, structure IVc was proved for di-1, 3-dimethylindole 
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(W. E. Noland and C. F. Hammer, see above) by a two-step 
methylation of diskatole (IVa), involving the intermediate 
1,3-dimethylindole: skatole mixed dimer (IVb). 

2-Methylindole and 1,2-dimethylindole added to itaconic 
anhydride to form the corresponding (2-methyl- or 1, 2- 
dimethyl-3-skatyl)-succinic anhydrides, which reacted 
with hydrazine to form the dihydrazide derivatives. 
2-Methylindole added to diethyl methylenemalonate to 
form diethyl (2-methyl-3-skatyl)-malonate, and to diethyl 
azodicarboxylate to form diethyl 1-(2-methyl-3-indolyl)- 
1, 2-hydrazinedicarboxylate. 

Divinyl sulfone reacted in the presence of acetic acid 
with indole or an equimolar mixture of indole and diindole, 
but not with triindole, to form the hypothetical triindole 
adduct (Ik). This, and an experiment in which indole was 
refluxed in acetic acid solution for a week, suggest that 
acetic acid is a strong enough acid to catalyze the poly- 
merization of indole. 

Indole and 2-methylindole condensed with p-nitro- 
benzaldehyde to form the corresponding nitro bisindoles 
Va and Vb. Hydrogenation over Raney nickel catalyst gave 
the corresponding amino bisindoles Vc and Vd. 

Microfilm $2.75; Xerox $4.80. 91 pages. 


SYNTHESIS AND PROPERTIES OF 
1,2,5-THIADIAZOLE AND ITS DERIVATIVES. 


(L. C. Card No. Mic 60-6303) 


Fritz-Hans Marquardt, Ph.D. 
Indiana University, 1960 


The decarboxylation of 1,2,5-thiadiazole-3,4-dicar- 
boxylic acid, which was cbtained by ion exchange from its 
mono-potassium salt, in high-boiling, non-polar organic 
solvents took place in two definite steps. At about 160°C. 
the first decarboxylation to 1,2,5-thiadiazole-3-carboxylic 
acid took place, while total decarboxylation to 1,2,5- 
thiadiazole was only observed at about 210°C. 

An alternate procedure for the preparation of these 
decarboxylation reaction products directly from potassium 
hydrogen 1,2,5-thiadiazole-3,4-dicarboxylate was the 
heating of a mixture of this salt with polyphosphoric acid 
to 130°C. and 275°C., respectively. 

Deuterated 1,2,5-thiadiazoles were prepared either by 
the electrophilic substitution with orthophosphoric acid-ds; 
or by decarboxylation of the mono- or dicarboxylic acid 
of 1,2,5-thiadiazole in which the protons had been pre- 
viously exchanged by deuterium ions. 

The weakly basic character of 1,2,5-thiadiazole ex- 
plains the difficulties encountered in the preparation of 
salts of this base with mineral acids. Only salts of the 
strongest inorganic acids were isolated (e.g., a sulfate and 
a perchlorate). Investigation of the ultraviolet spectra of 
these two salts, as well as the composition of the perchlo- 
rate, indicated that in both of these salts 1,2,5-thiadiazole 
is present in a diprotonated form. 

Metal-organic complexes, of very low stability, of 
1,2,5-thiadiazole and mercuric chloride or silver nitrate 
were also prepared. 

The highly reactive and difficultly isolable 1,2,5- 
thiadiazole-3,4-dicarboxylic anhydride sublimed from a 
heated mixture of 1,2,5-thiadiazole-3,4-dicarboxylic acid 
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and phosphoric anhydride. Interpretation of its infrared 
spectrum identified the structure of this compound as that 
of a five-membered cyclic anhydride. 

The dehydration of 1,2,5-thiadiazole-3-carboxamide 
and 1,2,5-thiadiazole-3,4-dicarboxamide with phosphoric 
anhydride yielded the mono- and dinitriles of 1,2,5- 
thiadiazole, respectively. 

A successful Arndt-Eistert reaction was obtained from 
1,2,5-thiadiazole-3-carbonyl chloride. The Wolff rear- 
rangement in this reaction was only possible by means of 
an uncatalyzed treatment of the diazoketone intermediate 
with boiling aniline, yielding 3-(1,2,5-thiadiazole)aceta- 
nilide. Attempts to achieve this rearrangement in the 
presence of catalytic quantities of silver oxide met with 
failure, resulting in the decomposition of the 1,2,5- 
thiadiazole nucleus. 

Diazomethy1 1,2,5-thiadiazolyl ketone was furthermore 
employed as a starting material for the preparation of 
various derivatives of methyl 1,2,5-thiadiazolyl ketone 
having substituents on the methyl group. 

The Hofmann hypohalite rearrangement of 1,2,5- 
thiadiazole-3-carboxamide and 1,2,5-thiadiazole-3,4- 
dicarboxamide yielded 3-amino-1,2,5-thiadiazole and 
4-amino-1,2,5-thiadiazole-3-carboxylic acid, respectively. 
The strong electron-attracting effect of the 1,2,5-thia- 
diazole ring on substituent groups explains the isolation 
of this amino acid as the first product in the rearrange- 
ment of the dicarboxamide, in striking contrast to the 
uracil derivatives which are usually obtained from 
a,B-dicarboxamides in Hofmann rearrangements. 

The infrared absorption bands in the spectrum of 
1,2,5-thiadiazole were identified by comparison of this 
spectrum with that of 1,2,5-thiadiazole-d.2 and by taking 
into consideration the shifts that have to be expected if 
the carbon-hydrogen bonds are replaced by carbon- 
deuterium bonds. 

Comparison of the mass spectra of 1,2,5-thiadiazole, 
1,2,5-thiadiazole-d and 1,2,5-thiadiazole-d2 permitted 
also the complete interpretation of these mass spectra. 

Microfilm $3.10; Xerox $10.80. 237 pages. 


THE PREPARATION AND REACTIONS 
OF 3,3-DICHLORO-2-METHYL-2-PROPENAL. 


(L. C. Card No. Mic 61-1000) 


Gene Franklin Morris, Ph.D. 
Kansas State University, 1961 


An investigation was made of the chemical behavior of 
3,3-dichloro-2-methyl-2-propenal (I) toward certain 
acidic and basic reagents. 

In order to do this, the parent alcohol, 3,3-dichloro- 
2-methyl-2-propen-1-ol (III), was prepared in 78 percent 
yield from 1,1,3-trichloro-2-methyl-1-propene, and from 
3,3,3-trichloro-2-methyl-1-propene in 69 percent yield by 
use of boiling dilute sodium hydroxide; a new procedure. 
The alcohol II was found to oxidize to I in 60 percent and 
54 percent yields when certain controlled conditions were 
used with concentrated nitric acid or dichromate-sulfuric 
acid, respectively. A wide variety of mild oxidizing agents 
did not oxidize Il appreciably. 

The aldehyde function of 3,3-dichloro-2-methyl-2- 





propenal (I) exhibited normal carbonyl behavior with the 
standard aldehyde reagents. Preparations of the 2,4- 
dinitrophenylhydrazone, p-nitrophenylhydrazone, oxime, 
diethyl acetal and two thioacetals (4'-chlorobenzenethio 
and 4'-methylbenzenethio) were accomplished in the 
normal way. 

The aldehyde I exhibited two types of behavior under 
the influence of strongly acidic reagents. With chloro- 
benzene in the presence of 95 percent sulfuric acid, 
3-(4'-chlorophenyl)-2-methyl-2-propenoic acid (40%) was 
formed. An analogous reaction with anisole as the aro- 
matic reactant and anhydrous hydrogen chloride as the 
condensing agent led to the formation of 3-(4'-methoxy- 
phenyl)-2-methyl-2-propenoic acid in 1.6 percent yield. 

When toluene and I were reacted in the presence of 
95 percent sulfuric acid, the major product was 3,3-bis- 
(4'-methylphenyl)-1,1-dichloro-2-methyl-1-propene (39%). 
The minor product (11%) was 3,3-bis(4'-methylpheny]l)- 
2-methylpropanoic acid. Formation of this minor product 
occurred from the reaction intermediate, 3-(4'-methyl- 
phenyl)-2-methyl-2-propenoic acid, which further added 
toluene to the ene bond in a Friedel-Crafts type of 
reaction. 

Aniline and I formed N,N'-diphenyl-2-formanilino- 
propionamidine hydrochloride, [(CsHsNH)2C-CH(CHs)- 
CH=NCg¢H;, ]*Cl™ (Ill) in 94 percent yield. Treatment of 
III with excess aniline resulted in a 45 percent yield of 
N,N'-diphenylpropionamidine. III was cyclized to 2- 
anilino-3-methylquinoline in 86 percent yield by concen- 
trated hydrochloric acid. 

p-Anisidine and I reacted in the same manner as 
aniline to produce 87 percent of N,N'-bis(4'-methoxy- 
pheny1l)-2-formyl(4'-methoxyanilino)propionamidine hy- 
drochloride. It was cyclized in concentrated hydrochloric 
acid to 2-(4'-methoxyanilino)-3-methyl-6-methoxy- 
quinoline (40%). 

N-Methylaniline and I condensed to yield 1,3-dimethyl- 
1,2-dihydro-2-quinolone (47%) (17 hours reaction time). 
The same reactants, however, yielded 2-(N-methylanilino)- 
3-methylquinoline (57%) (48 hours reaction time). 

Replacement of the chlorine atoms of I, CleC=C(CHs3)- 
CH=O, occurred when this compound reacted with aliphatic 
secondary amines. Piperidine and morpholine reacted to 
form 3,3-dipiperidino-2-methyl-2-propenal (49%) and 
3,3-dimorpholino-2-methyl-2-propenal (73%), respec- 
tively. 

3,3-Dichloro-2-propenal (IV) was synthesized in 72 
percent yield. Aniline reacted with IV to form N,N'- 
diphenyl-2-formanilinoacetamidine hydrochloride (V) 
which was directly cyclized to 2-anilinoquinoline (58%) 
via concentrated hydrochloric acid. With excess aniline, 
V gave a 17 percent yield of N,N'-diphenylacetamidine. 
N-Methylaniline and IV were condensed to 2-(N-methyl- 
anilino)quinoline (19%). 

Unequivocal syntheses of 2-anilinoquinoline, 2-(N- 
methylanilino)quinoline, 2-anilino-3-methylquinoline, 
2-(N-methylanilino)-3-methylquinoline and N,N'-diphenyl- 
propionamidine were attained by other routes and shown 
to be identical to those formed from the above-outlined 
reactions of 3,3-dichloro-2-methyl-2-propenal (I) and 
3,3-dichloro-2-propenal (IV). 
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TAUTOMERIC EQUILIBRIA IN 
UNSATURATED ESTERS 


(L. C. Card No. Mic 61-1652) 


Robert Schwenn Neale, Ph.D. 
University of linois, 1961 


Several ethyl 4,4-dialkyl-2-methyl-2 (and -3)-alkeno- 
ates were prepared and were isomerized with sodium 
glycolate in boiling ethylene glycol. Work-up gave mix- 
tures of the corresponding conjugated (A’) and unconju- 
gated (A°) acids, whose isomeric compositions were 
determined from the ultraviolet extinction coefficients 
near 220 my or from perbenzoic acid titration of the 
A4*-acid. The latter method does not require the isolation 
of the pure A’- or a°-acid and is, therefore, applicable to 
the estimation of mixtures of unsaturated acids directly. 

Isomerization of the following mixed, unsaturated 
esters gave the amounts shown in parentheses of the 
A’-isomer: ethyl 2,4-dimethyl-2 (and -3)-penenoates (40%) 
ethyl 2,4,5-trimethyl-2 (and -3)-hexenoates (60%); ethyl 
2,4,5,5-tetramethyl-2 (and -3)-hexenoates (78%); ethyl 
4-isopropyl-2,5-dimethyl-2 (and -3)-hexenoates (71%); 
ethyl 4-isopropyl-2,5,5-trimethyl-2 (and -3)-hexenoates 
(44%). 

Equilibrium constants were derived which reflect the 
single equilibrium between the trans-A’ - and trans-A’ - 
esters. These were compared with the constants obtained 
previously for similar systems, and it was shown that the 
observed trend toward increasing equilibrium proportions 
of A’-ester with increased branching of the 4-alkyl groups 
is not reasonably attributable to C-H hyperconjugation. 

A sudden destabilization of the 4-isopropyl-2,5,5-tri- 
methyl-2-hexenoic acid ester by a sharp decrease in 
entropy (relative to the other esters considered) is tenta- 
tively proposed to explain the unexpected equilibrium 
observed with this compound. 

All the unsaturated esters were prepared via the 
Reformatsky condensation of the appropriate dialkylacetal- 
dehyde with ethyl a-bromopropionate, followed by dehydra- 
tion with phosphorus oxychloride and pyridine. The 
aldehydes were prepared by the acid-catalyzed rearrange- 
ment of the appropriate epoxide or by reduction of an acid 
derivative with lithium aluminum hydride or a derivative 
thereof. 

2-tert-Butyl-3,3-dimethyl-1,4-butanediol has been 
shown to be produced as a side product in the borohydra- 
tion of unsym-di-tert-butylethylene. The glycol probably 
exists predominantly in a single conformation, due to 
internal hydrogen bonding and steric inhibition of rotation. 
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INDAN ANALOGS OF 
DIETHYLSTILBESTROL AND HEXESTROL 


(L. C. Card No. Mic 61-985) 
Charles Anthony Panetta, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


The purpose of this research was the preparation of 
5,5'-dihydroxy-1,1'-biindan and 5,5'-dihydroxy-a’” - 


. 


, 





biindan, which are indan analogs of the artificial estro- 
gens, hexestrol and diethylstilbestrol. 

Meso-5,5'-dihydroxy-1,1'-biindan was successfully 
prepared, for the first time, using 5-methoxyindan as the 
starting material. Oxidation of 5-methoxyindan with 
chromic acid produced 5-methoxy-1-indanone which was 
treated with hydrazine to form 5-methoxy-1-indanone 
azine. Hydrogenation of the azine followed by air oxidation 
yielded two isomers of 5,5'-dimethoxy-1,1'-azoindan. 
Both of these isomers easily decomposed on heating to 
form a mixture of racemic and meso-5,5'-dimethoxy- 
1,1'-biindans. The meso-isomer was demethylated with 
hydrobromic acid. The over-all yield of meso-5,5'- 
dihydroxy-1,1'-biindan was 7%. All the compounds in this 
synthetic route are new except 5-methoxyindan and 
9-methoxy-1l-indanone. The latter compound was pre- 
pared by a much shorter route than was previously used. 

Two other new dimethoxybiindans, 6,6'-dimethoxy- 
5,5'-biindan and 5,5'-dimethoxy-1,6'-biindan, were synthe- 
sized by the reaction of ethylmagnesium bromide and 
anhydrous cobaltous chloride with the respective bromo- 
methoxyindans. 

Many synthetic routes were attempted in order to 
prepare 5,5'-dihydroxy-A!'-biindan, but none proved 
successful. 1-Bromo-5-methoxyindan, a starting com- 
pound for one of these routes, proved to be so unstable 
that it decomposed with evolution of hydrogen bromide on 
standing at room temperature for a few days or immedi- 
ately on slight heating. Another method involved the 
oxidation of 5-methoxy-1-indanone hydrazone, reaction of 
the product with sulfur dioxide, and subsequent decomposi- 
tion by heating. This produced 5-methoxy-1-indanone 
azine, rather than the expected 5,5' -dimethoxy-A?”' - 
biindan. 

An abnormal reaction was observed when 5-methoxy- 
1-indanone was treated with sodium methoxide and ethyl 
chloroacetate. 2-(a-Chloroacetyl)-5-methoxy-1-indanone, 
a new compound, was formed instead of the expected 
glycidic ester. This was one of several examples of the 
unreactive carbonyl group in 5-methoxy-1-indanone. 

Other new compounds reported during the course of 
this work are 5-bromo-6-methoxyindan, 5-iodo-6- 
methoxyindan, 5-chloro-6-methoxyindan, 5-nitro-1- 
indanone, 4-iodo-5-methoxyindan, 5-methoxy-1-indene- 
carboxylic acid, 2,2'-diiodo-3,3' -dihydroxy-1,1' -biindan, 
and 1,2-diacetoxy-5,5'-dimethoxy-1'-hydroxy-2,1'-biindan. 

An attempt was made to prepare separately the 5- and 
6-methoxyindenes. The method involved the reduction 
and dehydration of 5- and 6-methoxy-1l-indanones. The 
same methoxyindene was produced from either ketone and 
was believed to be 6-methoxyindene. 

The racemic and meso-5,5'-dimethoxy-1,1'-biindans, 
together with 5-methoxy-1-indanone azine, 5,5'-dimethoxy- 
1,1'-azoindan, and meso-5,5'-dihydroxy-1,1'-biindan will 
be tested for estrogenic and anti-tumor activity. 
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SYNTHESIS OF TETRAZOLES 
AS AMINO ACID ANALOGS 


(L. C. Card No. Mic 61-1198) 


Gordon Jay Sterken, Ph.D. 
Michigan State University, 1960 


Major Professor: Robert M. Herbst 


The preparation of compounds which closely resemble 
essential metabolic intermediates in both structure and 
chemical reactivity has become the object of increasingly 
extensive study since the discovery that the utilization of 
metabolic substrates in many biochemical processes could 
be inhibited by the addition of a structural analog of the 
substrate to the enzyme-substrate system. The present 
work describes the preparation of a number of 5-amino- 
alkyltetrazoles and demonstrates a chemical similarity 
between these compounds and the amino acid metabolites 
to which they may be structurally related. The 5-amino- 
alkyltetrazoles whose preparation is described are: 


1. 5-(1'-aminopropyl)tetrazole 
5-(1'-amino-2' methylpropyl)tetrazole 
5-(1'-amino-3' -methylbutyl)tetrazole 


5-(1'-aminobenzyl)tetrazole 


2 
3 
4, 5-(1'-amino-1'-methylethyl)tetrazole 
5 
6 


5-(3'-aminopropyl)tetrazole 


1,3-Bis-(5'-tetrazolyl)propane, the tetrazole analog of 
glutaric acid, was also prepared. 

The synthesis of the first three of these compounds 
was accomplished by two different procedures, in order 
to provide experimental verification of their assigned 
structure. The first of these methods utilized the alpha- 
amino acid counterpart of the desired tetrazole as a 
starting material from which an alpha-phthalimidonitrile 
was prepared. The alpha-phthalimidonitrile was allowed 
to interact with a salt of hydrazoic acid, forming a 
5-(1'-phthalimidoalkyl)tetrazole which was subsequently 
converted to a 5-(1'-aminoalkyl)tetrazole by hydra- 
zinolysis. 


R 
| 
NH .-CH-COOH > C,H,4(CO),NH-CH-CN 


as C.H4(COOH). 
2. SO2Cl 
3. NHs 





R 
| 
C,H, (CO),NH-CH-CN ———>C,H, (CO) ,NH-CH-C —N-H 


1.N; 


N N 
2. Ht Neal 


R 
| 
Shes ————= es ee 


| 
N 1. NoH, N N 
Ni 


2. Ht \y7 
3. CsH;N 
R: -CoHs, -CH(CHs)2, -CH.CH(CHs)>. 





The related acylaminonitrile was prepared from the 
appropriate aldehyde, in the alternate method, by inter- 
action with ammonium cyanide and acylation of the re- 
sulting alpha-aminonitrile. The acylaminonitrile was then 
allowed to interact with an azide to form a 5-(1'-acyl- 
aminoalkyl)tetrazole, from which the 5-(1'-aminoalkyl) 
tetrazole was obtained by hydrolysis. 


. 
R-CHO a R-CH-CN 


NH: NHCOR' 
! 
R-cH-cn 2 COC, R-CH-C—_N-H 


N N 
\u7 


NHCOR' NH, 


| 
R-CH-C_—_N-H 2 R-CH-C —_N-H 
- ) 
N 


N N 
\ x7 \ 7 


R: -C2Hs, -CH(CHs)>, -CH.CH(CHs)>. 
) -CeHs, -CHs. 


A comparison of the products obtained from the two 
different procedures established the identity of the 
5-(1'-aminoalkyl)tetrazoles. 

5-(1'-Amino-1'-methylethyl)tetrazole and 5-(1'-amino- 
benzyl)tetrazole were prepared from acetone and benzal- 
dehyde, respectively, by the second procedure described 
above, and 5-(3'-aminopropyl)tetrazole was prepared 
from gamma-chlorobutyronitrile by interaction with 
potassium phthalimide to give gamma-phthalimidonitrile, 
which was then allowed to react with an azide to form the 
tetrazole. The preparation of 1,3-bis-(5'-tetrazolyl) 
propane was accomplished by the interaction of glutaro- 
nitrile with an azide. 

The tetrazole analogs of the six amino acids prepared 
in this manner were characterized by preparation of their 
acyl and benzoyl derivatives, and by their reaction with 
phenyl isocyanate to form substituted ureas. The pK, and 
pK, values of the six aminoalkyltetrazoles were deter- 
mined by titration with standard acid and base in aqueous 
solution at 25°C. 

In order to provide further confirmation of the identity 
of 5-aminomethyltetrazole, 5-(1'-aminopropyl)tetrazole, 
§-(1'-amino-2'-methylpropyl)tetrazole, 5-(1'-amino- 
1'-methylethyl)tetrazole, 5-(1'-aminobenzyl)tetrazole, 
§-(3'-aminopropyl)tetrazole, and 1,3-bis-(5'-tetrazolyl) 
propane, these compounds were allowed to react with 
benzoyl chloride and pyridine to form 2-substituted-5- 
phenyl-1,3,4-oxadiazoles. 

R-C__N-H C,.H,;COC1 " : 
t x CsHsN n-t bc. Hs 
\ x7 ‘er 


N——N 





The probable mechanism of this reaction is discussed in 
Part I. 

Hydrolytic degradation of the 1,3,4-oxadiazoles was 
effected by heating with dilute hydrochloric acid. This 
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degradation was shown, by isolation of the products of 
hydrolysis, to result in the formation of hydrazine dihydro- 
chloride, benzoic acid, and the appropriate amino acid 
hydrochloride. 

Microfilm $2.75; Xerox $7.40. 159 pages. 


LOCATION OF XANTHATE SUBSTITUENTS 
IN METHYL-a-D-GLUCOPYRANOSIDE 
XANTHATE AND IN VISCOSE 


(L. C. Card No. Mic 60-5072) 


John Jay Willard, Jr., Ph.D. 
Princeton University, 1960 


Numerous attempts in the past to determine the position 
of xanthation in viscose have not resulted in a satisfactory 
solution to the preblem. Recent workers found that oxida- 
tive and reductive methods as well as acid hydrolysis 
failed to remove xanthate groups (stabilized as the xanthate 
methyl ester) from a derivative in which the free hydroxyls 
were blocked with other ester groups without simultaneous 
loss of these ester blocking groups. 

The viscose used in this work was obtained from the 
du Pont Company in the form of both ripened and un- 
ripened, or green, viscose, with a D.S. of 0.31 and 0.41, 
respectively. 

The xanthate benzyl ester, not previously reported, was 
used in this study. It was not possible to methylate the 
free hydroxyls of this xanthate ester derivative. A com- 
prehensive study showed that xanthate ester hydrolysis 
was remarkably slow between pH 2 and pH 7. Since ester 
blocking groups would not survive alkaline or strong acid 
conditions, selective hydrolysis of xanthate ester groups 
was not experimentally feasible. 

Methyl-a-D-glucopyranoside was xanthated according 
to a known procedure presumed to lead to the carbon-2 
xanthate. The crystalline benzyl ester and its tribenzoyl 
and triacetyl derivatives were prepared. The action of 
mercuric acetate on the xanthate ester gave rise to the 
crystalline monothiolcarbonate derivative (79%). Oxidation 
of the monothiolcarbonate derivative with hydrogen perox- 
ide in glacial acetic acid gave known methyl 2,3,4-O- 
tribenzoyl-a-D-glucopyranoside (83%). This product 
reacted with benzyl chlorothiolformate to give the mono- 
thiolcarbonate derivative identical to the original, thus 
proving the absence of benzoyl migration during dexantha- 
tion and the position of xanthation in methyl-a-D-gluco- 
pyranoside to be at carbon-6. 

This method of decomposing xanthate ester groups was 
applied directly to cellulose xanthate benzyl ester from 
ripened viscose in which the free hydroxyls had been 
protected with benzoyl blocking groups. Green viscose 
failed to give a completely benzoylated derivative. How- 
ever, it was found that complete acetylation was readily 
achieved. The dexanthated derivative from ripened vis- 
cose gave benzoyl cellulose with D.S. 2.67, which was 
methylated to methyl D.C. 0.33. Because the dexanthated 
product from green viscose gave a cellulose acetate which 
was not soluble in methyl iodide, it could not be methylated 
and was not, therefore, carried beyond this stage of the 
operation. 

Removal of benzoyl blocking groups from the ripened 





viscose sample gave a methyl cellulose which was hy- 
drolyzed to glucose and its methyl derivatives. Chromato- 
graphic procedures showed the monomethyl glucose 
fraction to contain 37% 6-mono-, 20% 3-mono-, and 43% 
2-monomethylglucose, which approximate the actual 
location of xanthate groups in this commercial ripened 
viscose. Microfilm $2.75; Xerox $6.00. 122 pages. 
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RHEOLOGY OF PHARMACEUTICAL EMULSIONS 
(L. C. Card No. Mic 61-1784) 


Bhogilal Bhagwandas Sheth, Ph.D. 
University of Michigan, 1961 


An investigation was undertaken to determine the 
effects of type of emulsifier, homogenizing pressure, 
concentration of suspending agent and concentration of 
dispersed phase on rheological properties of emulsions. 
The M-3 viscometer, developed at The University of 
Michigan, was used in this study. It is a rotational instru- 
ment controlled automatically which furnishes continuous 
recording of flow curves. 

Three series of emulsions were investigated. Those 
of series I contained cetyl alcohol as dispersed phase and 
sodium lauryl sulfate emulsifier. Series II emulsions 
were made at four or five homogenizing pressures with 
corn oil as dispersed phase, sodium carboxymethylcellu- 
lose, methylcellulose, sodium alginate, tragacanth, 
Carbopol-934 and acacia as suspending agents and 
sodium lauryl sulfate or a mixture of Span-80 and Tween- 
80 as emulsifier. Series III emulsions were made at a 
single homogenizing pressure with corn oil at several 
concentrations, Span-Tween emulsifier and sodium car- 
boxymethylcellulose, methylcellulose and Carbopol-934 
as suspending agents. 

Since it was found early in the study that most emul- 
sions exhibited non-Newtonian flow, an equation for this 
purpose had to be selected. Although the Ree-Eyring 
equation has the advantage of being derived theoretically, 
it could not be used satisfactorily, since unreasonable 
extrapolation of the data would be required. The Structure 
equation was then chosen as being the most appropriate 
for non-Newtonian flow, and calculation of its parameters 
from flow data was achieved by means of the IBM 704 
computer. The Structure equation may be stated as: 


-aS 
F={+7,8 -b, e"™ , 


where F is the shearing stress, S is the rate of shear, 
Ne. is the reciprocal of the slope of the linear portion of 
the flow curve, f is the intercept of this line, by isa 
constant indicative of the pseudoplastic character of the 
material, and a is a constant with the value of 0.001. The 
yield value, fy, is given by the difference f-by. The 
equation reduces to the Newtonian equation for a linear 
flow curve and to the Bingham equation for a plastic flow 
curve. 

It was shown in this investigation that the limiting 
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viscosity, No , which is the viscosity at extremely low 
rates of shear, can be calculated directly from the 
parameters of the Structure equation: 


No = lim dF/dS = n,, + aby 
s-0 


These values would correspond to conditions assumed for 
the various theoretical equations for suspensions and 
emulsions and might be used to test the theories. 

The flow constants for cetyl alcohol emulsions fitted 
the reciprocal equation: 


1/Constant = k/S' - kC , 


where k is a constant, S' is the reciprocal of the inter- 
cept on the abscissa and C is the concentration of dis- 
persed phase. The flow constants for corn oil emulsions 
did not fit this relationship but could be expressed by a 
polynomial: 


1/Constant = b, + b,¢ + b,¢? , 


where bo, bi and bz are constants and ¢ is the volume 
concentration of dispersed phase. The constants from the 
polynomial, b;, could be related to concentration of 
suspending agent, C, by the following: 
log bj = a+ BlogC , 
where a and §£ are constants. 
Ln "rel and Ns , calculated from 1, were found to 


be related to concentration of suspending agent, C, by 
the equation: 


C/f(n) =a-bC , 


where f(n) is nsp or 1n Tre], a and b are constants. 


When f(n) was In 1,.) the constant bo was positive, with 
Nsp the constant was negative. 

Values of 7) for emulsions were linearly related to 
those for the continuous phase (solvent) by the equation: 


No(emul) = A + Bn (solv) ’ 


where A and B are constants. 

Sedimentation studies showed that the relative settling 
volume could be related to concentration of suspending 
agent but not to rheological constants, indicating that 
complex interactions are involved. Qualitative comparison 
of suspending agents was possible. 

Observed values of intrinsic viscosities of emulsions 
increased with decreased 7o(solvy) aS predicted by 
Taylor’s equation. However, observed values were, in 
all cases but one, smaller than predicted. The lowering 
of intrinsic viscosity might be explained as due to slippage 
at the surface of the particle and distortion of the particle. 
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X-RAY MOLECULAR STRUCTURE 
CHARACTERIZATION OF HISTAMINE- AND 
IMIDAZOLE-IODINE COMPLEXES 


(L. C. Card No. Mic 61-991) 


Joseph Sires Cantrell, Ph.D. 
Kansas State University, 1961 


The purpose of this work was to attempt complexing of 
histamine-antihistamine-type compounds with nonmetals 
such as iodine. 

Good single crystals were grown of iodine complexed 
with approximately fifty different histamine-antihistamine- 
type compounds. Solubility of both complexing species in 
a solvent, such as chloroform, is believed to be a funda- 
mental requirement for successful complexing. The 
concentration of the complex in the mother liquor, con- 
trolled by allowing the solvent to evaporate, is probably 
the most important crystal growing technique. 

Examination of the u.v. spectra of these complexes 
identified a characteristic spectra which resembled that 
of Is ; however no other evidence for I, could be estab- 
lished. This characteristic spectra is probably not of the 
charge-transfer type because there was not evidence of 
donor ionization. 

Elemental analysis of two iodine complexes gave the 
ratio of CsHgNsIs or histamine -I,; which is designated 
as hm-i and C;H,N2I2 or imidazole -I, which is desig- 
nated as im-i. 

X-ray data consisted of powder patterns and single 
crystal rotation and Weissenberg patterns. Rotation and 
Weissenberg patterns were used to establish the unit cell 
dimensions. The hm-i unit cell was triclinic and hada 
space group of P;. , rhe unit cell dimensions are as 
follows: . =i *, b = 15.94 A, c = 7.49 A, a = 82.7 
deg., 8 = 90.0 deg., y = 74.4 deg. The unit cell volume 
was 1582 A°. There 1 are two “molecules” of hm-i com- 
plex; each consisting of 3(histamine -I,) which is 
histamine s-Ipg. The “molecular weight” is 1475.64 gm./ 
mole. The experimental density is 2.965 gm./cc. and the 
x-ray density is 3.097 gm./cc. 

The im-i complex has a hexagonal unit cell with the 
following dimensions: az = 7.99 A, c = 14.33 A anda 
volume of 790.58 A®. There are three im-i molecules 
per unit cell. The experimental density is 2.031 gm./cc. 
and the x-ray density is 2.028 gm./cc. This crystal 
system can be transformed into a rhombohedral system 
having ap = 6.62 A and a= 174 deg. The 13.24 A perio- 
dicity, observed using crystal no. one, is double this value 
indicating periodicity at twice the calculated length. The 
most probable space groups of the im-i crystal system 
are P6, P62, P64, P6, and P6/m. These space groups 
require the “molecules” to have a two-fold-rotation axis, 
a mirror plane or a combination of these two symmetries. 
Either a bridged hydrogen or a symmetric tautomeric 
form of imidazole satisfies this requirement. The 
d-spacings indicate hexagonal symmetry. 

Patterson projections and sections were calculated 
from Weissenberg intensity data for the rotation layer 
lines of £ = 0 and 2 = 1. Crystal models are proposed 
for both complexes. Theoretical F* values were calcu- 
lated for the iodine-atom positions of the im-i complex. 
Statistical analysis of the diffraction spots indicated a 
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center of inversion in the hm-i unit cell. This centro- 
symmetric character is probably due to the histamine 
molecules forming alternate planes which may be shown 
symbolically as oo oo oo, where the circles are imidazole 
rings and the lines are ethylamine chains. 

The im-i complex in chloroform is probably 1:1 with 
the iodine molecule complexed to the tertiary ring- 
nitrogen. Histamine probably has one iodine molecule 
complexed to the ethylamine nitrogen and another to the 
tertiary ring-nitrogen. The choice between the two ring- 
nitrogens was based on infrared studies. A 

The bond distances were as follows: N - I = 2.30 A, 
I-1=2.83 A. The I-1-N bond angle was approximately 
159 deg. for the imidazole complex and 140 deg. for the 
histamine complex. 
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KINETICS OF 
FORMATION OF URETHANE POLYMERS 


(L. C. Card No. Mic 60-5626) 


Marvin Arthur Deisz, Ph.D. 
The University of Akron, 1959 


Supervisor: Maurice Morton 


The reactions of n-butanol with two commercially 
important diisocyanates, TDI and MDI, were studied in 
xylene solution in the absence of catalyst. The reactions 
followed over-all second-order kinetics. As expected, the 
reactivities of the two isocyanate groups in TDI were found 
to differ by a factor of ten, while those of the MDI were 
similar in reactivity. The rate constants for both systems 


were observed to increase with increasing alcohol concen- 
tration. Quantitative values of the rate constants and 
activation energies are presented. 

The reactions of phenyl isocyanate with compounds 
representing the various functional groups involved in the 
formation of urethane polymers were investigated. These 
reactions were compared at 80° in dioxane in the absence 
of catalyst. The reactivities of the compounds toward 
phenyl isocyanate at a 1:1 reactant ratio were found to 
decrease in the following order: n-butanol water 
n-butyric acid carbanilide n-butyranilide n-butyl 
carbanilate. The secoud-order rate constant for the reac- 
tion of water with phenyl isocyanate was found to increase 
as the water concentration increased, in a manner similar 
to the alcohol-isocyanate reactions. Quantitative data are 
listed. 

The chain extension reaction between polyether TDI 
did not lead to any noticeable branching, even at relatively 
high ratios of isocyanate to polyether. This tends to cor- 
roborate the very low level of reactivity of urethane 
toward isocyanate shown above. However, the reactions 
between polyesters and diidocyanate led to gelation in the 
presence of excess diisocyanate. This occurred both in 
the presence of primary and secondary hydroxyl groups. 

A poly(ether-urethane) and a poly(ester-urethane), each 
prepared with TDI at equimolar ratios, were fractionally 
precipitated from tetrahydrofuran solution. k' values 
determined for the fractions were quite scattered for both 
polymers, but were essentially constant in the range of 
0.40 for the poly(ether-urethane). On the other hand, k' 





showed an increasing trend with molecular weight for the 
poly(ester-urethane). 

Osmotic pressure measurements were carried out in 
tetrahydrofuran in order to establish intrinsic viscosity- 
molecular weight relationships. Values of 1.77 x 107° for 
K and 0.62 for “a” were found for the poly(ether-urethane), 
and 4.92 x 10™* for K and 0.64 for “a” were found for the 
poly(ester-urethane). 

The poly(ester-urethane) was found to have a molecular 
weight distribution which closely approximated the “most 
popular type” but the poly(ether-urethane) distribution was 
somewhat narrower. 
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A STUDY OF SOME CHEMICAL PROPERTIES 
OF URANIUM COMPOUNDS: 

PART I. A STUDY OF THE SYSTEM 
UO;-HNO;-H,0 BY PHASE RULE METHODS. 
PART II. SCHREINEMAKERS METHOD 
OF WET-RESIDUES APPLIED TO 
MULTICOMPONENT SYSTEMS. 

PART III. A CHEMICAL AND KINETIC 
INVESTIGATION OF THE REACTION 
OF UO.2(NO;)2:N2,0,‘H2O0 WITH 
AROMATIC COMPOUNDS. 


(L. C. Card No. Mic 61-791) 


Ernest Keith Ensley, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor J. R. Lacher 


Part I. A Study of the System UO;-HNO;-H20 by 
Phase Rule Methods. 

The system UO;-HNO;-H,0 was initially investigated 
by Colani at 25.0°C. He identified the following phases: 
UO2(NO;)-6H20, UO2(NOs)2-3H20, and UO2(NOs)-2H20. 

The major interest in this work was studying the sys- 
tem at 30.0°, 40.0°, 50.0° and 59.0°C. with particular 
attention directed toward the regions of concentrated 
nitric acid and the aqueous region. In the aqueous region, 
the well known hydrate UO, -H,O was identified as the 
saturating phase. The curve obtained in this region showed 
the influence that uranyl nitrate has on the solubility of 
uranium trioxide in an aqueous solution. This exemplified 
the acidic characteristic of the uranyl ion. In the concen- 
trated nitric acid region, decomposition of the acid oc- 
curred and it therefore became impossible to express the 
solid phase in terms of the three components. The solid 
phase in this area was identified as UO2(NO3)2-N2O, -H2O. 


Part Il. Schreinemakers Method of Wet-Residues 
Applied to Multicomponent Systems. 

In many investigations of phase equilibria it is difficult 
to determine the composition of the solid phase by direct 
analysis. This problem is encountered in examples where 
the solid phase readily changes composition upon drying. 
Schreinemakers method of wet-residues has been used 
extensively for determining the composition of the solid 
phase in such cases. The method requires a chemical 
analysis of the saturating solution and of a mixture of solid 
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and solution. These points on a phase diagram determine 
a line which passes through a point representing the solid 
phase composition. Two such lines determined by analysis 
of two complexes of different composition intersect at the 
solid phase composition point. 

Ingelsrud and Thompson have applied the wet-residue 
method to a four component system with three solid 
phases. This paper extends the wet-residue method to 
an infinite number of components by applications of the 
mathematics of N-dimensions. The analysis is applied to 
systems containing one, two and three solid phases in 
equilibrium with the saturated solution. 


Part III. A Chemical and Kinetic Investigation of the 
Reaction of UO2.(NOs)2°N20,4-H20 with Aromatic Com- 
pounds. 

Gibson and Katz prepared UO2(NO3)2°N204-:H20 by 
treating UO3-H2O with N2O,. It was prepared for this 
work by treating anhydrous UO; with red fuming nitric 
acid. The chemical properties of UO2(NO3)2-N204:H20 
were examined. It reacted with aniline in alcoholic solu- 
tions to produce 1,3-diphenyl triazene. In an attempt to 
study the rate of formation of 1,3-diphenyl triazene an 
interferring side reaction was noted. An investigation by 
applying Job’s method led to the postulation of a chelate 
of the following type. (1,3-diphenyl triazene) 2UO2. 

2,4-dichloroaniline reacts similarly with the uranium 
complex to give 1,3-bis 2,4-dichlorophenyl triazene. 

The kinetics of this reaction was studied since the product 
neither chelated nor rearranged appreciably. The reaction 
between UO.(NO35) .°N20O,4°:H2O and 2,4-dichloroaniline 
was found to be second order, first order with respect to 
each reactant. The rate determining step was the forma- 
tion of an intermediate which was not identified. 
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FLOW PROPERTIES OF 
LITHIUM STEARATE-OIL MODEL GREASES 


(L. C. Card No. Mic 61-979) 


Alfred Philip Finkelstein, Ph.D. 
Rensselaer Polytechnic Institute, 1961 


Supervisor: W. H. Bauer 


Lithium stearate-oil greases having 4, 8, and 12% soap 
were prepared and fiow properties of the greases were 
investigated, at 0, 25, and 37.8°C. Flow data were ob- 
tained with a cone and plate viscometer equipped with 
automatic programming and recording of shear stress 
versus rate of shear, and of shear stress versus time at 
selected shear rates. Flow curves, shear stress versus 
shear rate, were obtained for an initial and a repeat 300 
second cycle of shear with maxima of 1,520 sec™* and of 
15,200 sec™*. Flow curves were measured for highly 
worked samples, previously sheared at 19,000 sec” * for 
1,000 seconds. The rate of change of shearing stress 
required to maintain a constant rate of shear was meas- 
ured at several shear rates in the interval from 190 sec™ 
to 19,000 sec™*. Similar flow measurements were made 
on grease containing stearic acid additive. 

An equation is presented which describes the shearing 


1 





stress as a function of time at constant rate of shear. The 
equation of Herschel and Bulkley was found to give a good 
fit to the experimental flow curves for highly worked 
samples. 

Initial flow resistance, ascribed to soap structural 
elements, showed temperature and concentration depend- 
ence differing from that of the sheared soap, and was 
destroyed by continued shear or addition of stearic acid. 
Flow resistance of the sheared samples was dependent on 
both the magnitude of the shear rate and the time of sub- 
jection to the shear. 
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A RATE LAW FOR REACTIONS BETWEEN 
BOUND CHEMICALS 


(L. C. Card No. Mic 60-3591) 


William Farrar Holmes, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Britton Chance 


It has been generally assumed that respiration involves 
chemical reactions between enzymes bound to mito- 


chondria. The reaction A+B __ Products is as- 


sumed to proceed at a rate K[A][B], which is the law of 
mass action. This rate law is satisfactory for reactions 
between dissolved chemicals, which freely diffuse through 
the solution, but it is incorrect when applied to reactions 
between bound chemicals. A method of mathematically 
formulating the kinetics of reactions between bound chemi- 
cals in terms of their “configurations” is developed in the 
thesis. The set of reactions most extensively studied is 


(1) 
(2) 
(3) 


The two chemicals, E, and Eo, are bound together in 
pairs (E,,E2). “o” and “r” represent the two chemical 
states of E, and E2, such as oxidized and reduced. X°, 
X*, Y°, and Y* are dissolved chemicals, free to move in 
solution. The reaction kinetics of E, and E2 can be 
described in terms of the configurations of the molecular 
pair, Coo, Cor, Cro, Crr. These represent the four 
possible combinations of the oxidation states of E, and 
E,. The left subscript represents the oxidation state of 
E, and the right that of E2. Thus, Coo designates all 
molecular pairs of the form (E,°,E.°). A typical rate 
equation is 


q[C or] 
dt 


The actual chemical concentrations are obtained by adding 
together all configurations in which that chemical occurs. 


[E1°] = [Coo] + [Cor] [E2*] = [Cor] + [Crr] (5) 


Computer solutions of the configuration rate equations 
show that under most conditions the kinetics of bound 


= ki[X°][Cpy] + ks[¥7]Coo] - ke[Cor] (4) 
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chemicals closely follow the law of mass action. If the 
kinetics obeyed the law of mass action exactly, the rate 
for Equation 2 would be k2[E,° |[E.2" ]. Calculations for 
the steady state regions of kinetic curves show that so long 
as [E.°] >[E2°], the rate constant will vary within a 
range of only 12 per cent for any set of concentrations of 
E,° and E.°. However, if [E,°]< [E.° ], the rate con- 
stant varies greatly, and there are concentrations of E,° 
and E,° that are impossible to obtain in the steady state 
with any rate constant or experimental manipulation. 
These calculations have been extended to a system of 
three chemicals, E,, E,, E;, reacting in a sequence like 
Equations 1-3, and show nearly the same quantitative 
results. Experiments have also been devised to show the 
arrangement of bound chemicals. These have been 
realized experimentally with the bound chemicals for the 
respiratory chain. The most successful experiment con- 
sists of adding enough carbon monoxide to the anaerobic 
respiratory chain to partially combine with cytochrome a;. 
Then oxygen is added, and the kinetics of cytochrome c 
measured. Some of the cytochrome c molecules become 
oxidized immediately. However other molecules remain 
reduced, because those molecules of cytochrome as; which 
could oxidize them are all combined with carbon monox- 
ide. As the carbon monoxide dissociates, the reduced 
molecules of cytochrome c become oxidized, until a 
steady state is reached. The result is a diphasic oxidation 
curve arising from the fact that an individual cytochrome 
c molecule is restricted in the number of cytochrome as 
molecules which can oxidize it. The data is used to cal- 
culate the approximate number of cytochrome c molecules 
that are oxidized by a single cytochrome a; molecule. 
Microfilm $2.75; Xerox $6.40. 132 pages. 


IONIC INTERACTIONS IN FUSED SALTS 
(L. C. Card No. Mic 61-983) 


David William James, Ph.D. 
Rennsselaer Polytechnic Institute, 1961 


Supervisor: George J. Janz 


In this research ionic interactions were investigated 
in pure and mixed fused nitrates with the methods of 
Raman spectroscopy and cryoscopy. Using an apparatus 
developed in this study, Raman spectra of the pure alkali 
metal nitrates and silver nitrate were determined in the 
temperature range from their melting points up to 500°C. 
Spectra of mixtures of LiNO;, NaNO;; NaNO;, KNO;; 
KNOs, Ca(NOs)2; LiCl/KCl eutectic, NaNO; were also 
examined over various concentration ranges. The melting 
points of these salts and mixtures varied from 209.6°C 
for AgNO; to 414°C for CsNO;. The cryoscopy has been 
studied of AgCl, AgBr, KNO;,, Ag.SO,, AgF as solutes in 
AgNOs, and NaCl, Na2SO,4, NaF, LiNO;, Mg(NO;).2 and 
AgNO: as solutes in NaNOs. 

For the pure nitrate melts frequency shifts were meas- 
ured and line intensity and depolarization ratios were 
estimated. Analysis of the results for the alkali metal 
nitrate melis showed a regular variation of frequency 
which was temperature independent. The symmetrical 


stretching frequency for example varied from 1067 cm™* 





in LiNO; to 1043 cm™ in CsNO, and this frequency change 
was correlated with the polarizing power of the cation. 

The force constants for solid and molten alkali metal 
nitrates were calculated using the Urey-Bradley force 
field approximation. The changes in force constant showed 
a regular variation when plotted against polarizing power 
of the cation. From this variation it was deduced that a 
strongly polarizing cation causes localization of 7 elec- 
trons with consequent loss of resonance energy. The 
degenerate frequencies were studied both in the pure salts 
and in nitrate mixtures. The evidence supported the con- 
clusion that a highly polarizing ion can perturb the nitrate 
ion with consequent localization of the electrons. In the 
case of silver nitrate, which shows a splitting of the 
degenerate frequencies, the cation influenced the bonding 
in the nitrate ion by a different mechanism. 

In the cryoscopic studies the majority of the solutes 
gave integral values for the apparent number of foreign 
particles as predicted theoretically. Solutes which from 
theory were expected to have a of unity but which 
deviated, were Ag.SO, in silver nitrate (1.4), NaF, LiNOs 
and Mg(NOs)>2 in sodium nitrate (1.2, 1.14, 1.05). These 
deviations were explained in terms of the interactions 
introduced by the foreign ion, similar to those postulated 
in the spectroscopic study. All the solutes studied demon- 
strated thermodynamically ideal behavior on the basis of 
the Temkin model. 

A model of the nitrate ion is proposed which is disc 
shaped and has a volume of 24.81 A®. On the basis of this 
model the properties of nitrate melts are discussed in 
terms of the irregular packing of discs and spheres. It is 
shown that the low melting point and anomalous properties 
of alkali metal nitrates in the region of the melting point 
may be explained in terms of energy considerations. 
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DIELECTRIC RELAXATION IN 
HIGHLY VISCOUS MEDIA 


(L. C. Card No. Mic 60-5009) 


Otto Frederick Kalman, Ph.D. 
Princeton University, 1959 


The study of the effect of the molecular shape of the sol- 
ute upon the dielectric relaxation phenomena in solution has 
been extended into the region of high solvent viscosities. 

The experimental techniques involved in the measure- 
ments are detailed. Wave guide apparatus were used for 
measurements of the dielectric constant and loss at 1.25 
and 3.22 cm. and a coaxial resonant cavity for measure- 
ment at 10, 25 and 50 cm. The methods of measurement 
of the static dielectric constant, viscosity and density are 
also discussed. 

The dielectric constants and losses were measured 
for five binary systems of dipolar solute molecules in 
highly viscous non-polar solvents, at 20°, 40° and 60°C. 
These systems were: Camphor-Nujol, Isoquinoline-Nujol, 
4-Bromo-biphenyl-Nujol, Acridine-Nujol and Acridine- 
Decalin. From the data obtained the most probable relax- 
ation time, %, and the parameter a for the distribution 
of relaxation times have been calculated by the Cole-Cole 
method. 
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It was found that the relationship of solvent viscosity 
and dielectric relaxation depends strongly upon the shape 
of the dissolved solute molecule in the highly viscous 
solvent, nujol. For camphor, a nearly spherical molecule, 
a relaxation time of 17.5 uy sec. was obtained in nujol, 
while for 4-bromobiphenyl the value found was 2580 yuyu 
sec. For the other molecules the values ranged between 
these two, increasing as the shape of the molecule became 
more elongated. The variation of the relaxation time with 
temperature was also strongly dependent upon the molecu- 
lar shape. For camphor a 1.9-fold decrease and for 


acridine a 10-fold decrease was observed from 20° to 60°C. 


The results were interpreted from the viewpoint that 
the viscosity of the solvent is related to the displacement 
of the solvent molecules with respect to one another; 
hence the rotation of the spherical molecules, which 
requires less displacement of the neighboring solvent 
molecules, depends less upon the solvent viscosity than 
does the rotation of the elongated molecules. 

Comparison of the enthalpies of activation for di- 
electric relaxation and viscous flow was made, and the 
ratio of AHt / AH, was found to increase as the solute 
shape changed from spherical to elongated. 

The distribution of relaxation times, as determined by 
a, was found to be very large for the isoquinoline-nujol 
and acridine-nujol systems, while it was very small for 
the camphor-nujol, 4-bromobiphenyl-nujol and acridine- 
decalin systems. This was attributed to the possibility of 
different relaxation times being associated with rotations 
about different molecular axes in the relatively rigid nujol 
solvent. It was possible to obtain an indication of the 
separation of two absorption peaks in the case of iso- 
quinoline. The decrease in the values of a as the tem- 
perature increased was examined and the results were 
discussed in relation to the Perrin theory. 

The dielectric behavior of diphenyl ether was investi- 
gated in nujol solution. The results in the literature 
obtained for this molecule in ordinary non-polar solvents 
indicated that a special internal mechanism of dipole 
orientation may be taking place leading to relaxation times 
about 1/3 of the value expected for a rigid molecule of 
similar shape in those solvents. The solution measure- 
ments recorded in the literature were carried out at 
wavelengths far removed from the region of maximum 
absorption and the temperature dependence was not 
known. 

The present measurements in nujol were carried out 
also at wavelengths near the region of maximum absorp- 
tion. The relaxation times were obtained at 20°, 40° and 
60°C. At 20° the value was 6 yup sec., and it changed very 
slightly with temperature. Benzophenone has approxi- 
mately the same size and shape as diphenyl] ether. It 
undergoes dipole orientation by over-all rotation and the 
relaxation time for this molecule in viscous paraffin was 
found to be 295 yuyu sec. by earlier workers. Thus a 
definite indication was obtained from the results on di- 
pheny! ether in nujol that an internal dipole orientation 
mechanism is taking place and that the over-all rotation 
of the molecule contributes very little to the dipole 
orientation mechanism. 

The usefulness of the mutual solute-solvent viscosity 
coefficient of N. Hill in relating the relaxation time and 
viscosity was investigated in the highly viscous nujol 
solutions. The mutual viscosity coefficients, calculated 
from the measured viscosities and densities, were too 





small for satisfactory agreement with the experimentally 
determined relaxation times. The limitation of the Hill 
mutual viscosity coefficient for highly viscous solvents is 
pointed out in connection with these results. 
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. THE ELECTROPHORETIC CONTRIBUTION 
TO EQUIVALENT CONDUCTANCE 
USING THE COMPLETE EXPONENTIAL 
DISTRIBUTION FUNCTION: 1-1 SALTS 
IN DIOXANE-WATER MIXTURES. 

Il. TRANSFERENCE NUMBERS AND . 
ACTIVITY COEFFICIENTS OF AQUEOUS 
SOLUTIONS OF TRIS-(ETHYLENEDIAMINE) 
COBALT (III) CHLORIDE AT 
TWENTY-FIVE DEGREES CENTIGRADE. 


(L. C. Card No. Mic 61-1176) 


David Joseph Karl, Ph.D. 
Michigan State University, 1960 


Major Professor: James L. Dye 


An outline of the Onsager theory of conductance is 
presented as an introduction to the study of this difficult 
treatment. 

Higher order concentration dependent terms of the 
electrophoretic effect, which are neglected in the usual 
treatment, have been evaluated, using a digital computer, 
for 1-1 salts in water and in 10% to 70% dioxane-water 
mixtures. Significant differences are found to occur 
between the Onsager and the extended electrophoretic 
expressions. These differences increase rapidly with 
decreasing ion size and with decreasing solvent dielectric 
constant. 

The electrophoretic calculations are applied to equiva- 
lent conductance data in several dioxane-water mixtures 
for tetraisoamylammonium nitrate and tetra-n-butyl- 
ammonium bromide taken from the literature. For these 
data it is found that deviations from the Onsager-Fuoss 
conductance equations, which previously have been at- 
tributed to ion-pair formation, can be interpreted instead 
using two constant distance parameters; the minimum 
distance of approach, and the cation hydrodynamic radius. 
It is concluded that much of the deviation from theory, 
heretofore ascribed to electrostatic aggregation of ions, 
arises from an incomplete treatment of the model used 
rather than from physical phenomena which cause the 
model to be inaccurate. The program developed to com- 
pute the electrophoretic higher terms is also applicable 
to other charge types. 

In addition to these theoretical considerations, experi- 
mental data are presented for aqueous solutions of tris- 
(ethylenediamine) cobalt (III) chloride: transference 
number values obtained by the moving boundary method 
and activity coefficients determined from the electro- 
motive force of concentration cells with transference. 
Deviations from the predictions of theory occur for both 
ion mobilities and activity coefficients. 

Microfilm $2.75; Xerox $6.40. 131 pages. 
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MORSE POTENTIAL MOLECULAR INTERACTIONS. 
(PARTS I-III). 


(L. C. Card No. Mic 61-655) 


Daniel Dimitri Konowalow, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Joseph O. Hirschfelder 


In Part I, tables are given for the classical second 
virial coefficient and its first two temperature derivatives 
for gases obeying a Morse potential, g(r) = ¢(x” - 2x), 
where x = exp [-(c/o)(r-r,,)]. The results are tabulated 
over the temperature range 0.3 = kT/e = 400 for seven 
values of the parameter c inthe range 3 = c= 10 and 
should be accurate to one part in ten million. For any 
other value of c or for values of kT/e not given in the 
tables, algorithms are presented for rapid computation of 
the second virial coefficient (or its derivatives). Integrals 
involving the attractive portion of the potential are repre- 
sented by a power series in (kT/e)~*, while integrals 
involving the repulsive portion of the potential are repre- 
sented by expansions in Chebyshev polynomials. 

In Part II, the Morse potential function is used to 
represent the intermolecular potential for several non- 
polar substances. The potential constants are determined 
from a combination of crystal structure and second virial 
coefficient data for Ne, Ar, Kr, Xe, CH,, and Nz. Overa 
wide temperature range the theoretical second virial 
coefficients determined from the Morse potential for these 
substances agree very well with experimental data and 
are quite comparable with calculations using the Bucking- 
ham (exp-6) or the Lennard-Jones (12-6) potentials. For 
Kr, it is found that the agreement with the experimental 
second virial coefficients is greatly improved by dividing 
the intermolecular potential into two separate Morse 
functions, one applicable where the potential is negative 
and the other applicable where the potential is positive. 

In Part II, Morse potential parameters are determined 
for the atom-atom interactions corresponding to the fol- 


lowing states having potential minima: the X “Z5, ‘Ag, 
int, “ay, A°EI, “Zl, and B *Z) states of O-O (or 


molecular oxygen); the X +e s*s.. 2 “tg, a ‘Tg, and 


C *n,, states of N-N (or molecular nitrogen); and the 
X*n1, X*05/,, B 4, C *, D 2>* B' %A, E25", and 


A *=* states of N-O (or nitric oxide). For the nitric 
oxide excited A, D, and E75" states, a unique assign- 
ment of dissociation products and unique energies of 
dissociation were obtained by supposing that these three 
states have the same shape for their potential energy 
curves. Previously Barrow and Miescher had made this 
assumption only for the A and D 5" states and they 
obtained two possible interpretations. Our analysis 
suggests the possibility of an unobserved 75" excited 
state of NO having a potential minimum 2454 cm™* above 
the minimum for the D 75° state. This new state should 
dissociate into a ground state nitrogen atom and a 
(2s)?(2p)*(3p) *P oxygen atom. 

Microfilm $2.75; Xerox $5.80. 117 pages. 





THE NON-EQUILIBRIUM PAIR CORRELATION 
FUNCTION IN THE KINETIC THEORY 
OF MODERATELY DENSE GASES 


(L. C. Card No. Mic 61-658) 


Peter Moshchansky Livingston, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Charles F. Curtiss 


The second BBGKY equation, the equation for the pair 
distribution function, is derived by integration of the 
Liouville equation for the special model of rigid spheres. 
This equation is then converted to a closed form by the 
introduction of a statement of molecular chaos, the super- 
position approximation. If this equation is integrated over 
the coordinates and momenta of one particle, the result is 
Enskog’s equation for dense gases modified by the inclu- 
sion of non-equilibrium pair correlation functions in the 
integrand. These non-equilibrium functions depend on the 
relative position and momenta of the colliding pair. After 
insertion of the definition of the pair correlation function 
into the closed form of the second BBGKY equation, one 
obtains two equations which together determine the singlet 
distribution and pair correlation functions. 

If the system is sufficiently near equilibrium, it may 
be assumed that both the singlet distribution and the pair 
correlation functions are functionals of the macroscopic 
variables, n, v, and T. A perturbation expansion, linear 
in the gradients of these variables, is then made about the 
equilibrium functions. A set of five linearized equations 
in the coefficients of the gradients in the perturbations 
are developed. The coupling between various members of 
this set is resolved by expanding the perturbation coeffi- 
cients in powers of the number density. The equations 
for the first coefficients in the expansions of the perturba- 
tion coefficients of the singlet function are the integral 
equations of the dilute gas Chapman-Enskog theory, and 
the next coefficients are determined by a set of related 
integral equations. The equations for the coefficients 
arising from the perturbation of the pair correlation func- 
tion are differential equations. Because of the limitations 
imposed by the superposition approximation, only the first 
few terms in the density expansions are considered 
explicitly. The solutions to these equations and the 
resulting modifications of the transport coefficients are 
discussed. Microfilm $2.75; Xerox $5.60. 115 pages. 


NUCLEAR MAGNETIC RESONANCE STUDIES 
OF ORGANO-METALLIC COMPOUNDS 


(L. C. Card No. Mic 60-4777) 


Charles Ralph McCoy, Ph.D. 
Northwestern University, 1960 


Supervisor: Albert Louis Allred 


The electronegativities of zinc, cadmium and mercury 
were determined by measuring the proton chemical shifts 
of the methyl derivatives of these elements by means of 
nuclear magnetic resonance spectroscopy. Evidence is 
presented showing that the chemical shift may more 
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properly be considered a linear function of the ionic 
character rather than of electronegativity. Assuming the 
value of 1.95 for the electronegativity of mercury, the 
electronegativities of zinc and cadmium are found to be 
1.43 and 1.49, respectively. 

The chemical shifts of the methyl protons of methyl 
mercuric iodide, bromide and chloride were measured 
and found to be nearly identical. These results indicate 
that the electronegativities of the HgX groups are simi- 
lar. Calculations using thermal data are shown to be in 
agreement with this conclusion. The order of the chemi- 
cal shifts was inverse to that expected from considerations 
of halogen electronegativities. This inversion of the order 
of the chemical shifts is attributed to either multiple 
bonding of the halogen atom to the mercury atom or to 
diamagnetic anisotropy in the mercury-halogen bond. 

Exchange of methyl groups between dimethyl zinc and 
dimethyl cadmium in benzene, cyclohexane, ether, pyridine 
and nitrobenzene was observed by means of nuclear 
magnetic resonance spectroscopy. The half life periods 
of the methyl groups were found to be approximately 0.10 
seconds for solutions 1.0 molar in each component. The 
rate of exchange was found to be essentially independent 
of the solvent employed. Exchange of methyl groups 
between dimethyl cadmium and trimethyl aluminum was 
also found to occur. Comparison of the line width of the 
methyl protons of methyl magnesium iodide with the line 
width of the methyl protons of methyl lithium in diethyl 
ether suggests that exchange may be occurring between 
different species in the Grignard reagent. 

Methyl mercuric hydroxide was prepared by the reac- 
tion of moist silver oxide and methyl mercuric iodide. 
The nuclear magnetic resonance proton spectrum of this 
compound dissolved in heavy water was observed and the 
ratio of the area of the methyl peak to that of the hydroxyl 
was found to be considerably less than the expected three 
to one ratio, indicating that most of the material was 
CH;HgOHgCH;. Vacuum drying of the “methyl mercuric 
hydroxide” further decreased the proportion of the non- 
methyl peak in the nuclear magnetic resonance spectrum. 

Microfilm $2.75; Xerox $4.40. 82 pages. 


AN ULTRASENSITIVE MICROCALORIMETER 
AND THE HEATS OF FORMATION 


4 +3 
OF (aq) AND UOH(.4) 


(L. C. Card No. Mic 60-6121) 


Edward Everett Mercer, Ph.D. 
Purdue University, 1960 


Major Professor: Dr. J. W. Cobble 


The design and construction of an ultramicrocalorim- 
eter is described which has a temperature sensitivity 
of 1 x 107°°C. The calorimeter uses a thermistor as the 
sensing device and employs a system which allows the 
temperature to be recorded continuously. The calorimeter 
was tested by determining the heat of solution of mag- 
nesium metal in 1.00 M hydrochloric acid and the heat of 
solution of potassium chloride in water. These heats 
agreed with the accepted values within the limit of ac- 
curacy of the instrument. 

Using this calorimeter the heat of formation of uranium 
tetrachloride was determined, by dissolving uranium 
tetrachloride and uranium in 6 M hydrochloric acid which 





was 0.005 M in sodium fluosilicate. The heat of formation 
was found to be -251.2 + 0.4 Kcal./mole, in very good 
agreement with the currently accepted value of -251.2 
Keal./mole. The heat of formation of U**(aq) was deter- 
mined to be -157.1 Kcal./mole at infinite dilution. This 
value was determined by dissolving uranium tetrachloride 
in perchloric acid solutions of various concentrations, 
correcting the measured heats for hydrolysis, and 
extrapolating to infinite dilution. From the known heat 
of hydrolysis for U™* the heat of formation of UOH**(aq) 
at infinite dilution is calculated to be -213.7 Kcal./mole. 
Microfilm $2.75; Xerox $5.60. 112 pages. 


VAPOR PRESSURES, VAPOR COMPOSITIONS, 
AND DERIVED THERMODYNAMIC 
INFORMATION OF THE KCl-CdCl, AND 
KCl-ZnCl, MOLTEN SALT SYSTEMS. 


(L. C. Card No. Mic 60-6310) 


Herbert Irwin Moss, Ph.D. 
Indiana University, 1960 


The transpiration method has been used to measure the 
vapor pressures of liquid KCl, ZnCl,, and CdCl, over the 
temperature intervals 898-1046°C., 452-625°C., and 
558-767°C., respectively, and of the molten salt systems 
KC1-CdCl2 and KCl-ZnCl2 over the temperature intervals 
558-1053°C. and 452-1046°C., respectively. Average 
molecular weight values were calculated for the pure salt 
vapors by combination of the transpiration measurements 
with static vapor pressure data obtained from the litera- 
ture. Monomeric and dimeric partial pressures for pure 
KCl, ZnClz, and CdClz were calculated from these aver- 
age molecular weight values, and the partial pressure 
results have been plotted as a function of reciprocal 
absolute temperature. 

On the basis of the Duhem-Margules equation, it was 
adjudged that, in addition to the vapor species in equilib- 
rium with the pure salts, the vapor phase of each of the 
two binary systems studied, KCl-CdClz and KCl-ZnCl,., 
contains at least one complex vapor species. The experi- 
mental data indicate that the complex species in equilib- 
rium with the KCl-CdCl. system is K2CdCl,, and the 
species in equilibrium with the KCl-ZnCl, system is 
KZnCl;. Numerical values were calculated for the partial 
pressures of the postulated vapor species, and the results 
have been plotted in the form of vapor pressure-composi- 
tion isotherms. Plots are also given showing the change 
of the total pressure of the KCl-CdClz2 and KCl-ZnCl. 
systems with composition for various temperatures. As 
a first approximation, the dissociation constants for the 
reactions, 

K,CdCl, = 2KCl + CdCl, 
and 
KZnCl; = KCl + ZnClaz, 


were determined as a function of temperature. Values for 
AF° and AS° for each reaction were also calculated. The 
presence of the postulated complex vapor species in each 
system must be considered tentative until more direct 
confirmation becomes available. 

From the vapor pressures obtained for CdCl: and 
ZnCl2 in the KCl-CdCl2 and KCl-ZnCk systems, respec- 
tively, thermodynamic activities of CdCle and ZnCle in 
their respective systems were calculated and plotted as a 
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function of composition for one temperature. A graphical 
Gibbs-Duhem calculation was made from the CdCl, and 
ZnCl, activities to obtain activity values for KCl in each 
molten salt system. In each salt system there is negative 
deviation from ideality, which suggests the presence of 
one or more tightly bound complexes between MCl.2 and 
KCl in the liquid phase, e.g., MCl; and/or MCl;°, where 
M =Cd or Zn. 

Microfilm $2.95; Xerox $10.35. 226 pages. 


GAS PHASE EXCHANGE REACTIONS 
OF HOMOPOLAR MOLECULES 


(L. C. Card No. Mic 61-188) 


Richard Needham Porter, Ph.D. 
University of Illinois, 1960 


An analytical expression for the potential energy sur- 
face representing interaction between a homonuclear 
diatomic molecule and a free atom of the same species 
in the case of collinear collision was devised by gen- 
eralizing the Morse diatomic function to two variables. 

In agreement with the recent Boys and Shavitt calculations 
for Hs, the triatomic function has a single saddle point 
lying on the diagonal q,; = q2 line, where qi and qe are 
the internuclear separations between the outer atoms and 
the middle one. Seven adjustable parameters allow the 
saddle to be positioned anywhere on the diagonal, as well 
as allowing choice of curvatures and energy values both 
at the saddle point and in the diatomic configuration. 

The potential energy function described above was used 
to study the classical motion of the collision complex 
H, +H in order to determine the fraction of translational 
energy which is converted into vibrational energy of the 
diatomic molecule during the collision process and the 
dependence of the probability of reaction (atomic exchange) 
upon total energy. Four different positions of the saddle 
point were used so that a determination of the effect of 
size of the collision complex upon reaction could be made. 
All other parameters were chosen to fit the Boys and 
Shavitt calculations, or experimental data where available. 

Using a method similar to that of Wall, Hiller, and 
Mazur, the author integrated the classical equations of 
motion for the system, starting at the reactant configura- 
tion, and ending the integration either upon return of the 
system to the reactant configuration, or upon attainment 
of the product configuration. Calculations were performed 
by means of the Iliac, a digital computer at the University 
of Llinois. 

In order to facilitate computation, a “grid” of 600 
values of the potential energy was calculated and stored 
in the high-speed memory of the Dliac. A special inter- 
polation method was then used for determining values of 
the potential and its derivatives which were needed during 
the integration of the Hamilton equations for the system. 
The interpolation equations were so constructed that 
continuity of both the function and its derivatives is 
insured. 

Results of the investigation showed that for each of the 
four potential energy surfaces there exists an “effective 
activation energy,” below which no reaction occurs. For 
surfaces with saddle configurations with q, and q2 greater 
than the diatomic equilibrium separation, all energies 
tried which were above this effective activation energy 





produced reaction. For the surface with q, and q2_ 
smaller than the diatomic equilibrium separation, there 
exists an upper bound to the reaction range above which 
none of the energies tried produced reaction. At high 
temperatures, this latter effect can be shown to cause an 
anomalous temperature dependence of reaction rates. For 
the surface with the saddle point at the position calculated 
by Boys and Shavitt, there was practically no conversion 
of translational energy to vibrational energy. This indi- 
cates that in the classical model thermodynamic equilib- 
rium with respect to vibration is preserved during the 
collision of H, and H. 

Microfilm $2.75; Xerox $3.60. 64 pages. 


THE ANGULAR VARIATION OF 
THE INTENSITY OF LIGHT SCATTERED BY 
SINGLE AEROSOL PARTICLES 


(L. C. Card No. Mic 60-6322) 


Robert Lee Rowell, Ph.D. 
Indiana University, 1960 


A light scattering apparatus has been developed which 
features a precision goniometer (0.2° accuracy) and dual 
photometers with auxiliary equipment for either direct or 
ratio measurement of the angular variation of light scat- 
tered by a single oil droplet with a radius in the micron 
range. 

The droplet to be observed is suspended in an electro- 
static field in a Millikan-type apparatus which was part 
of a unit developed by Dr. James J. Egan in an earlier 
research at Indiana University. A pair of aspheric con- 
densing lenses collects the light from a General Electric 
Type A-H6 high-pressure, water-cooled mercury arc and 
brings it to a focus in the plane of a sharp stop which 
selects a small circuJar portion of the image that is pro- 
jected in a parallel beam by a coated achromat and made 
monochromatic by a Schott interference filter. 

A novel feature of the optical system is a special light 
trap and attenuator which consists of six concentric shells 
made from standard brass cork borers (odd numbered 
sizes). Each cylindrical shell is very sharp on one end 
and is about 1/4" longer than its predecessor. The six 
shells are separated from each other by five wire helices 
of about two turns each. Within the inner-most shell, 
which is also the shortest, and separated from it by a 
sixth wire helix, lies a small brass shaft tapered at one 
end. A one millimeter hole through the shaft selects the 
central core of the light beam. The nature of its con- 
struction and several coats of Krylon flat black make the 
piece an extremely efficient stop and light trap. 

Measuring equipment includes two photometers, a 
measuring photometer which responds to the scattered 
light and a reference photometer which monitors the 
attenuated incident radiation. Each photometer employs 
an RCA Type 1P21 multiplier phototube the output of which 
is fed into a bucking circuit which allows reduction of the 
background. The signals from the bucking circuits are 
amplified by Leeds and Northrup Type 9836 micromicro- 
amplifiers and fed into a factory-modified L & N Speed- 
omax G recorder capable of recording the output from 
either channel or their ratio. The angular position of the 
measuring photometer is indicated on the recording paper 
by means of a solenoid marginal pen actuated by non-linear 
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operation of a 12BH7A double-triode tripped by an 
electromechanical trigger pulse from the precision 
goniometer the heart of which is a ball-bearing wheel 
which is spring-mounted on the measuring photometer 
base so that, as the photometer moves, the wheel rolls 
with slight pressure across a strand of Nichrome wire 
wound in a groove on each of two Micarta spools mounted 
on the fixed part of the goniometer at angles 33° and 145° 
from the incident beam. 

A critical comparison of experimental measurements 
with detailed calculations from the Mie theory resulted in 
agreement which strongly substantiates the theoretical 
angular intensity distribution and independently confirms 
the Cunningham-Millikan correction to Stokes’ Law. 

Theoretical scattering diagrams based on calculations 
from the Mie theory by Professor Frank T. Gucker and 
Ora May Engle at intervals of 1° (0° - 180°) and size 
parameter steps of 0.1 (a = 0.1-30.0) have revealed detail 
not known before the advent of the modern high-speed 
IBM computing machines. The Mie theory scattering 
diagrams can be conveniently summarized by plotting the 
angular position of the maxima of the angular intensity 
distribution on a size-angle diagram that may be subse- 
quently used to determine particle size from light- 
scattering data. 


Microfilm $2.75; Xerox $4.60. 90 pages. 


THE EFFECT OF MOLECULAR STRUCTURE 
ON SCINTILLATION AND FLUORESCENCE 


(L. C. Card No. Mic 61-808) 


William Frangois Schmid, Ph.D. 
University of Colorado, 1960 


Supervisor: Associate Professor Raymond N, Keller 


The fluorescence emission, ultraviolet absorption, 
infrared absorption, electrical conductivity, and pulse 
height of various substituted benzoic acids and salts were 
studied in dioxane-water solutions. These properties 
were studied in order to explain why certain structural 
changes increased or decreased the scintillation activity 
(pulse height). 

The acids, whose salts were also studied, were: 

Benzoic acid 

o-Hydroxybenzoic acid (Salicylic acid) 

Substituted salicylic acids: fluoro, chloro, bromo, 
iodo, methyl, ethyl, isopropyl, tert-butyl, phenyl, 
hydroxy, methoxy, amino, and carboxyl 

m-Hydroxybenzoic acid 

p-Hydroxybenzoic acid 

o-Aminobenzoic acid (Anthranilic acid) 

Substituted anthranilic acids: chloro, hydroxy 

m-Aminobenzoic acid 

Substituted m-aminobenzoic acids: amino, carboxyl 

p-Aminobenzoic acid 
Certain esters, aldehydes, and amides of the above acids 
were also investigated. 

The fluorescence spectra were obtained by means of 
a small Hilger (E.484) quartz spectrograph and ultra- 
violet-sensitive photographic plates (Kodak 103-0). 

A Beckman spectrophotometer (D.U.) was used to record 
the ultraviolet absorption spectra. An A.C. resistance 
bridge was constructed to measure the electrical con- 
ductances. The infrared absorption spectra were recorded 





by a Perkin-Elmer (Model 21) double-beam spectropho- 
tometer. The pulse height equipment was composed of an 
excitation source, Cs**’, photormItiplier tube, preampli- 
fier, amplifier, oscilliscope, and attached camera. The 
pulse height was measured from the photograph of the 
oscilliscope trace. 

The fluorescence of the salts is attributed to the anion 
portion of the molecule. These anions need not be dis- 
sociated from the cation in order to be excited and 
fluoresce. In the solvent used, 9.09% (vol.) water, 45.5 
g/l naphthalene, and p-dioxane, the molecules exist pre- 
dominantly as ion-pairs. The metal ion does not appear 
to perturb the excited anion. 

Unlike the salts, the fluorescence of the acids concerns 
the whole molecule. Because the dielectric constant of 
the solvent (ca. 5.5) is very low, there are a negligible 
amount of ions present. The large pulse height of an- 
thranilic acid is attributed to the presence of the amino 
group. The extremely low pulse heights of the salicylic 
acids are due to the strong intramolecular hydrogen bonds 
which exist. This type of bonding can also enhance the 
scintillation as seen by the activity of salicylic acid in the 
solid state. 

The substituent groups studied may be classified 
according to the manner in which they affect the scintil- 
lation and fluorescence of the substituted acids and salts: 

(1) An auxofluoric group lowers and stabilizes the 
excited state of a molecule so that it will fluoresce rather 
than dissipate its energy in some non-fluorescent manner. 
The amino and phenolic hydroxy groups are auxofluors. 

(2) Some groups such as fluoro, chloro, and methyl 
only indirectly affect scintillation. They may slightly 
increase or decrease the pulse height. 

(3) The carbonyl containing groups, like the auxo- 
fluoric groups, also lower the excitation energy of a 
molecule, but they quench fluorescence. Their effective- 
ness as quenching sites is not as great, as exhibited by 
the atoms and groups in class 4 and 5, below. 

(4) Bromo is an example of a strong quenching site. 

(5) The nitro group and iodo atom completely quench 
scintillation and fluorescence. This has usually been 
attributed to their transition to a triplet state. 

If a functional group is substituted on a scintillator 
(lithium salicylate) the position of substitution is critical. 
If this functional group is an electron donor and is 
substituted ortho or para to the auxofluoric group (phenolic 
O-H), the fluorescence is enhanced. Substitution of a 
donor group para to the carboxylate group results ina 
much less efficient phosphor. This is attributed to the 
strengthening of the metal to oxygen bond (more covalent) 
and the loss of the excitation energy to the metal atom, 
which is a quenching site. 
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APPLICATIONS OF VALENCE BOND THEORY 
TO PROBLEMS IN MAGNETIC RESONANCE 


(L. C. Card No. Mic 61-199) 


John Charles Schug, Ph.D. 
University of Dlinois, 1960 


Valence bond descriptions of molecular electronic struc- 
ture are used to interpret magnetic resonance spectra. 

The theoretical discussion of the valence bond theory 
includes detailed accounts of: (1) Pauling’s method for 
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treating covalent molecules; (2) a generalization of 
Pauling’s theory for including polar structures and per- 
mitting charge delocalization in ionic systems; and (3) a 
theoretical derivation of rules for evaluating atomic 
orbital spin densities in free radicals from valence bond 
wave functions. 

The valence bond method is used to evaluate 7-orbital 
spin densities in several aromatic free radicals. McCon- 
nell’s approximate relation, az; = QP, then yields theo- 
retical values for proton hyperfine splittings. 

The simple theory, which includes only covalent struc- 
tures, is applied to four free radicals, and the calculated 
proton hyperfine constants generally agree well with the 
experimental values. The results show that the effects of 
excited valence bond structures are in general not negli- 
gible, either for odd- or even-alternate systems. In the 
treatment of Coppinger’s radical, errors are attributed to 
(1) the possibility that it may be non-planar, and (2) con- 
tributions from polar structures. 

The more general theory is employed to treat a number 
of ion-radicals. All polar structures are not included, but 
in each case the ionic charge is allowed to delocalize 
throughout the entire system. In naphthalene negative ion, 
the valence bond theory produces results that are very 
similar to those obtained by molecular orbital calculations. 
However, the inability of simple improvements to produce 
more desirable results raises a number of questions re- 
garding the values of the integrals that arise in the valence 
bond theory. 

Permission for charge delocalization in Wirster’s ions 
results in profound changes in the spin distribution. Sub- 
stitution of methyl groups for the N-protons in Wirster’s 
ion is known to have a large effect on the nitrogen o-7 
interaction. This phenomenon is treated, but no quantita- 
tive conclusions can be drawn as yet. 

In the field of high resolution nuclear magnetic reso- 
nance, two contributions are offered. Karplus has devel- 
oped a valence bond theory for calculating proton-proton 
coupling constants (Az};'). He has used it to estimate the 
dependence of Ajzjz;'! in H-C-C'-H' groups on the dihedral 
angle between the two carbon-hydrogen bonds. From those 
results, the temperature dependence of observed coupling 
constants in substituted ethanes is calculated, by averaging 
ApH! over torsional oscillations and rotational reorienta- 
tions. The calculated temperature effects should be useful 
in differentiating between gauche and trans configurations, 
and in estimating energy differences between them. 

An approximate calculation is presented for the angular 
variation of AyH' in SiH, groups. The few data that are 
presently available, i.e., for SiH,, SiH,I, and SiH,I,, do 
not agree with the calculated results. A number of reasons 
for the disagreement are offered. 

Microfilm $2.75; Xerox $6.40. 132 pages. 


THERMODYNAMIC STABILITIES OF 
THE METAL ION COMPLEXES OF 
SOME MOLECULES ASSOCIATED WITH ALLERGY 


(L. C. Card No. Mic 61-1003) 


Ivan Claire Smith, Ph.D. 
Kansas State University, 1961 


A considerable quantity of work has been done on the 
synthesis and clinical evaluation of hundreds of molecules 





which alleviate the physiological effects induced by hista- 
mine. At present little can be predicted as to what would 
constitute an ideal antihistamine molecule, either in terms 
of physical or chemical properties. This research was, 
therefore, carried out to study the mechanism of these 
physiological reactions and to provide some information 
on the physical chemical nature of the molecules. 

The thermodynamics of the complexing reactions of 
several antihistamines and some allergically related com- 
pounds with metal ions were studied potentiometrically. 
By using Gibb’s free energy values, the stability of the 
antihistamine complexes were compared to those for the 
histamine complexes. 

The AF values obtained indicated that some of the anti- 
histamines formed complexes less stable than did hista- 
mine with the same metal ion. These findings were not 
consistent with the original assumption, that to be an 
effective antihistamine the molecule must form more 
stable complexes than did histamine. Stuart and Briegleb 
models of the metal ion complexes of these molecules then 
suggested another factor that could well be of major im- 
portance in antihistaminic reactivity. In all those mole- 
cules forming less stable metal ion complexes than hista- 
mine, a large degree of steric hindrance to coordinating 
with a second molecule of the same compound was always 
present. 

It has been shown that histamine and antihistamine 
would not bind directly to animal protein, however, pre- 
treatment of the protein with metal ions provides sites 
for the coordinations. Thus, two factors may be of im- 
portance in determining the effectiveness of the anti- 
histamines: 


(1) Those molecules which form more stable metal 
ion complexes than histamine will be effective. 


(2) Those molecules, which form less stable com- 
plexes than histamine, must be of sufficient size 
as to cover a metal ion site so completely that 
histamine could not approach closely enough to 
displace the coordinated antihistamine. 


The enthalpy changes associated with the protonation 
reactions varied from -10.9 to -14.1 kcal./mole for the 
side chain amines. The AH? value for the histamine 
protonation, -8.6 kcal./mole, agrees quite closely with 
the 4H: value for imidazole, -8.4 kcal./mole, which 
substantiates the assumption that the pK, value of hista- 
mine is due to the side chain amine. In general, the 
enthalpy changes accompanying the monodentate complex 
formation are about half as large as those of the bidentate 
complex formations. A negative entropy change was 
observed accompanying most monodentate complex for- 
mations. 

It was observed that the stability of metal ion-amine 
complexes was dependent upon the system in which the 
study was made. Except for the anion which was present, 
the complexing reactions were performed under identical 
conditions. Perchlorate, nitrate and chloride were the 
anions studied. The free energy change associated with 
the metal ion interaction with nitrate or chloride ions can 
be calculated if it is assumed that the perchlorate ion does 
not interact with metal ions. From the AF values cal- 
culated for the complex interaction, the stability of the 
anion-metal ion complex can be determined. 

In conclusion, these data indicate that a superior 
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antihistamine should form very stable metal ion com- 
plexes and also have a large molecular volume. These 
molecular requirements would firmly bind the antihista- 


mine to the site, and would, at the same time, thoroughly 
shield this site from substitution binding with histamine. 
Microfilm $2.75; Xerox $5.00. 96 pages. 
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ECONOMICS, GENERAL 
A PROBABILITY MODEL FOR INTEGRATION 
OF GLEN CANYON DAM INTO THE 
COLORADO RIVER SYSTEM 


(L. C. Card No. Mic 61-822) 


Margaret Regina Brittan, Ph.D. 
University of Colorado, 1960 
Supervisor: Professor Morris E. Garnsey 

The flow of the Colorado River is extremely erratic, 
hence, storage reservoirs are necessary to control its 
flow and to permit division of the water as specified in the 
two compacts entered into by the Upper Basin and the 
Lower Basin states (the Colorado River Compact and the 
Upper Colorado River Basin Compact). The integration of 
Upper Basin reservoirs into a system which is already de- 
veloped and in operation in the Lower Basin poses a 
problem of proper allocation of the water to attain optimum 
efficiency during the integration period. This dissertation 
develops a model which permits various criteria to be 
tested by tracing the effects of the criteria on energy 
output and revenue received from its sale. 

Principal contributions of the thesis are the focusing of 
attention upon the probabilistic nature of the problem of 
optimum allocation of the water over time, and, the devel- 
opment of a model to simulate operations of the two dams 
(Glen Canyon and Hoover) over a thirty-year period. 

The general approach is outlined below: 

1. A basic functional relationship among the variables 
was developed. The variables (all annual data) are inflow 
to the reservoirs, storage, releases, evaporation, energy 
generated, and revenue realized. 

2. Two operating criteria were applied to three his- 
torical runoff sequences. These runoff sequences were 
ones beginning in 1962 equivalent to the historical runoff 
sequences beginning (1) in 1922; (2) in 1930; and (3) in 
1942. The results of the application of the two criteria to 
the three historical runoff sequences were compared with 
respect to energy generated and revenue for a twenty-six- 
year period (chosen because Hoover Dam power contracts 
expire in 1987, and this period has been used by the Bureau 
of Reclamation and others in attempting to develop operat- 
ing criteria for use during the period of the initial filling 
of Glen Canyon Reservoir). Criterion 1 was selected to be 
used in the probability model because it fulfills the require- 
ments of a mini-max approach. 

3. One hundred synthetic hydrologies, each of thirty- 
years duration, were developed by the Monte Carlo method 
of sampling. Samples were selected in clusters of five 
years because of the erratic runoff pattern of the Colorado 
River in the past; hence, a thirty-year period was used 
instead of the twenty-six-year period described above. 


4. Results of the application of Criterion 1 to the one 
hundred simulations were summarized in frequency dis- 
tributions of means for periods of five years, ten years, 
fifteen years, twenty years, twenty-five years, and thirty 
years for inflow, energy generated, and revenue. 

5. The frequency distributions of the means of the vari- 
ables for each time period were analyzed and an appropriate 
Pearsonian curve was fitted to these eighteen distributions. 
Each of the functions described by the Pearsonian curves 
was integrated and probabilities of occurrence of the vari- 
able determined. 

Analysis of the probability distributions indicates that, 
subject to the considerable assumptions and limitations of 
the study, fulfillment of the estimated contract firm energy 
requirements at Hoover Dam Power Plant is highly prob- 
able in each year of the thirty-year period; and fulfillment 
of the estimated contract firm energy requirements at 
Glen Canyon Power Plant is probable in each year of the 











first five years of operation of Glen Canyon Reservoir 
(assumed to be 1962-1966). However, because contract 
firm energy requirements at Glen Canyon Reservoir in- 
crease appreciably after the first five years, chances are 
not as good of meeting the requirements after the first 
five years as they are for the first five years. It should 
be pointed out that the criterion calls for meeting Hoover 
Dam Power Plant firm energy requirements first; for 
optimization of revenue it appears that the criterion should 
be revised to meet Glen Canyon Power Plant contract firm 
energy requirements first, since the energy sold from 
Glen Canyon Power Plant is valued at a higher price than 
that sold from Hoover Dam Power Plant (6 mills per 
kilowatt-hour as compared to 4 mills per kilowatt-hour). 

Most of the distributions of means exhibited skewness 
which means that asymmetrical limits around the mean 
must be used in appraising probabilities of values which 
are larger-than or smaller-than the mean. 

This dissertation provides an approach to testing cri- 
teria which allocate water in a river among alternative 
uses. The final selection of an optimum allocation nec- 
essarily depends upon the decision-making rules which 
one wishes to apply to the energy and revenue functions 
with respect to the chances to be taken to meet a desired 
objective. However, the dissertation demonstrates the 
feasibility and desirability of creating a mathematical 
model to use in testing criteria and applying decision 
rules. Microfilm $2.75; Xerox $9.25. 201 pages. 
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‘ THE ARBITRATION OF DISCIPLINE GRIEVANCES: 
AN ANALYSIS OF PROCEDURAL AND 
SUBSTANTIVE STANDARDS OF REVIEW. 


(L. C. Card No. Mic 61-1163) 


John Thomas Conlon, Ph.D. 
Michigan State University, 1960 


Major Professor: C. C. Killingsworth 


The fundamental objective of this study was to analyze 
the nature and manner of application of the procedural and 
substantive standards of review employed by arbitrators 
in resolving grievance disputes over the propriety of dis- 
ciplinary penalties assigned employees under collective 
bargaining conditions. 

To accomplish this objective, approximately 2500 arbi- 
tral awards were surveyed. These were obtained from 
many sources, both public and private. The bulk of the 
decisions studied were rendered during the period 1946- 
56. Awards were classified according to each of the sev- 
eral types of misconduct most commonly alleged of 
workers. The principles and rules normally followed by 
arbitrators in deciding the merits of discipline grievances 
arising in each of these areas were then analyzed. 

The study revealed that, on most of the issues involved 
in disciplinary disputes, a prevailing consensus of arbitral 
opinion does exist and may be identified. As a result, a 
considerable body of “common law” has evolved under 
which the concept of “just cause for discipline” has been 
defined under a wide variety of circumstances. A review 
of the principles which most consistently have served to 
guide arbitrators in their deliberations supports a number 
of conclusions relating to appropriate disciplinary pro- 
cedures and penalties. 

In the absence of a specific injunction to the contrary, 
most arbitrators consider that the issue of cause for dis- 
cipline requires a determination of three matters. One is 
whether credible evidence has established a grievant 
guilty of the misconduct charged to him. A second is 
whether the facts of a case indicate a proven offender de- 
serving of a measure of punishment. The third is whether 
the penalty imposed on such an individual appears reason- 
able and not seriously disproportionate to the severity of 
his offense. Under this interpretation of the scope of the 
jurisdiction granted them, most arbitrators therefore con- 
sider it properly within their authority to modify a penalty 
imposed by management when in their judgment it appears 
excessive under the total circumstances of a case. 

As a rule, arbitrators consider the penalty of employee 
discharge justified only where either of two conditions have 
been satisfied. One is a clear showing that a grievant’s 
offense was too serious to risk its reoccurrence by reten- 
tion of his services. The other is evidence that a worker 
has developed into an incorrigible offender. Otherwise, 
penalties ranging from a simple warning to an extended 
suspension generally are held the maximum punishment 
warranted. In such a case, the exact measure of discipline 
found deserved usually depends on a number of variable 
factors which tend to extenuate or aggravate the degree of 
employee guilt. Among the most important of these are 
the presence or absence of a willful intent to do wrong, the 
quality of a past disciplinary record, the length of service 
with the firm, the extent of inconvenience or loss suffered 
by the employer, and the degree to which each of the 





parties conformed to the disciplinary and appeal proce- 
dures provided under the contract. 

Arbitrators commonly refer to the above principles as 
the doctrine of “corrective discipline.” In essence, this 
concept presupposes that the primary function of punish- 
ment is not to retaliate against workers for past misbe- 
havior, but rather to assist in promoting a willingness on 
their part to abide by company rules and regulations in the 
future. Microfilm $3.20; Xerox $11.25. 246 pages. 


THE PROBABLE IMPACT OF THE 
ST. LAWRENCE SEAWAY ON THE 
PORT OF BALTIMORE, MARYLAND. 


(L. C. Card No. Mic 61-1894) 


Donald Charles Darnton, Ph.D. 
University of Michigan, 1961 


The basic purpose of this study is to estimate the extent 
to which the Great Lakes-St. Lawrence Seaway will divert 
waterborne foreign trade from the port of Baltimore and 
how this diversion will influence the over-all level of eco- 
nomic activity in and around Baltimore. By having an idea 
of the probable magnitude of these changes, Baltimore can 
plan to meet the problems which will arise as the effect of 
the Seaway is felt. A secondary aim is to increase the 
amount of information available on American port hinter- 
lands. 

Following a brief description of the Seaway, the port of 
Baltimore, and the general hinterland of each, a detailed 
traffic pattern of Baltimore’s pre-Seaway foreign trade is 
presented, based primarily on the records of the railroads 
serving the port. The pattern shows, by commodity group, 
the volume of import and export traffic terminating and 
originating in each relevant state and Canadian province. 
An examination of the traffic pattern reveals the impor- 
tance of the area contiguous to the Seaway in generating 
Baltimore’s foreign commerce. By comparing transporta- 
tion charges (rail plus water) between inland locations and 
overseas points via the two routes, it is possible to de- 
lineate the area for which the Seaway offers lower trans- 
portation rates than the route via Baltimore. During the 
seven months of the Seaway’s navigation season, the states 
in this area originated or terminated close to one-fifth of 
Baltimore’s foreign trade — an approximation of the max- 
imum potential diversion that the port faces. In addition 
to rates, various service factors affect transportation 
costs, and hence influence the choice of shipping route; 
but such costs cannot be measured easily. To include the 
influence of such factors, a survey was made among im- 
porters and exporters located in the Seaway’s rate area 
who had a history of using Baltimore. Response to the 
survey shows that the non-rate cost considerations ap- 
preciably influence shippers’ decisions. On the basis of 
rates, climate, and service factors, it appears that the 
amount of traffic diversion in 1965 will be about 5 percent 
of the port’s foreign trade. 

The over-all effect upon the Baltimore area is esti- 
mated in terms of the level of employment. From a series 
of correlation analyses, the extent of the effect upon port- 
dependent and consumer-service employment is estimated. 
In 1965, in the area surrounding the port, total employment 
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will probably be less than 1 percent lower than it would 
have been in the absence of the Seaway. 

Two general conclusions can be drawn from the study. 
First, the St. Lawrence Seaway probably will cause a 
slowing-down of the growth of Baltimore and other com- 
peting ocean ports rather than an absolute fall in the level 
of traffic and over-all economic activity. Second, it would 
be possible, and perhaps desirable, to increase the amount 
of traffic-flow data on port hinterlands over what is cur- 
rently available. This could be done by either individual 
port authorities, in cooperation with domestic carriers, 
or the Interstate Commerce Commission. 

Microfilm $2.75; Xerox $7.80. 167 pages. 


COMMERCIAL POLICY ASPECTS OF THE 
EUROPEAN COMMON MARKET 


(L. C. Card No. Mic 61-249) 


Isaiah Frank, Ph.D. 
Columbia University, 1960 


Emerging regional arrangements in various parts of 
the world vary widely in their scope and character. But 
they all seem to share in common one central feature: 

a commercial policy based on more favorable treatment 
of those inside the group than of third countries. This 
fact raises the whole question of the relationship and com- 
patibility of the new developments with the basic multi- 
lateral principles of commercial policy that have found 
their formal international expression in the General Agree- 
ment on Tariffs and Trade (GATT) and in the Articles of 
Agreement of the International Monetary Fund (IMF). The 
present study is an effort to explore this subject within 
the context of the external trade policy and problems of 
the European Common Market through the end of 1959. 

The Rome Treaty provisions on tariffs and quotas and 
the commercial policy problems of the Community were 
profoundly influenced by antecedent regional European 
trade developments. The dissertation begins with a critical 
account of the principal relevant features of the postwar 
regional arrangements and their relation to orthodox prin- 
ciples of commercial policy. 

From the beginning the Six were acutely mindful of the 
importance of setting up the Community in a way which 
avoided the commercial separation of the members from 
the outside world. This “outward looking” attitude is re- 
flected in the Rome Treaty including provisions which ac- 
cept the validity and precedence of GATT commitments 
and which express the intention of members to contribute 
to the world-wide lowering of restrictions in international 
trade. A detailed analysis and interpretation is given of 
the tariff and quota provisions of the Treaty in the light of 
GATT principles including the criteria stipulated for 
customs unions. Consideration is also given to the case 
for the European Common Market in terms of the eco- 
nomics of customs unions. 

Events in the period 1957-59 moved much more rapidly 
than was anticipated at the time the Common Market was 
conceived and the Treaty negotiated. The Community was 
therefore called upon to develop a common commercial 
policy with respect to three major external trade questions 
without waiting for the consolidation of its internal position 





or for the gradual evolution of its commercial relations 
with the rest of the world during the transition period. 
A sizable portion of the dissertation is devoted to a dis- 
cussion of the response of the Community to these chal- 
lenges. 

The first challenge was the need to develop a policy 
with respect to an association with the rest of Europe in 
a free trade area. The negotiations on this subject served 
to highlight the problems encountered in an attempt to mesh 
a common market with a single external tariff into a 
broader but looser arrangement in which each member re- 
tains its individual tariff autonomy. 

The second problem was the necessity to formulate a 
position on the United States proposal for a major round of 
new tariff negotiations. Consideration is given to the 
issues in the forthcoming negotiations, the strategic role 
of the Community and the need for a new approach on the 
part of the United States if substantial future progress is 
to be made toward the lowering of trade barriers. 

Finally, the Community had to rethink its entire policy 
on quantitative restrictions as a consequence of the dra- 
matic shift in the world trade and payments situation and 
the adoption of external convertibility at the end of 1958. 
These developments underline the importance of strength- 
ening Community influence over independent national fi- 
nancial policies and thereby reducing the likelihood of the 
need to resort to quantitative restrictions in the future 
either on internal or external trade. 

Microfilm $5.50; Xerox $19.60. 432 pages. 


AUSTRALIA: A CASE STUDY OF THE 
ECONOMIC DEVELOPMENT OF A COUNTRY 
DEPENDENT UPON INTERNATIONAL TRADE, 


(L. C. Card No. Mic 60-6365) 


Wayne Travis Frank, Ph.D. 
The Ohio State University, 1960 


This is a study of Australia’s economic development 
since World War II. It is an investigation of the problems 
faced by a nation which is dependent upon international 
trade as it carries out a development program. Such a 
study is of interest because of Australia’s present stage of 
relatively advanced development. 

A major question to be answered by the Australians is 
the proper rate of development which should be undertaken. 
The country is faced with the problem of being able to in- 
crease the national output so that the nation can supply the 
growing population with its requirements of consumers’ 
goods and also to supply the capital items or producers’ 
goods necessary to meet the development program at the 
same time. The Australians hope to become as self- 
sufficient as possible so that they will be better off in time 
of war. 

Before World War II Australia was predominantly a 
non-industrial country dependent upon its agricultural, 
pastoral, and mining industries for foreign exchange earn- 
ings. Today Australia is a nation which has been intensively 
industrialized. In fact, the rate of development has been 
phenomenal in the postwar period. 

In the analysis of Australia’s economic development 
and position in international trade, government policies 
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are carefully examined to see what problems a relatively 
well-developed and trade-dependent country may encounter 
in carrying out a development program. The method of 
investigation is empirical rather than theoretical. De- 
scriptive, historical, and statistical materials from both 
primary and secondary sources are used. This includes 
information from many direct contacts and interviews 

with Australian economists, businessmen, and government 
officials. 

The question is frequently asked, Can Australia main- 
tain its rate of expansion? The answer is in the affirma- 
tive. The basis of Australia’s development policy has 
been the general acceptance of the desirability of develop- 
ing and expanding resources at the highest possible rate 
while maintaining a stable economy. 

The Australians have had two major related problems 
to face in this period. These are inflation in the internal 
sector of the economy and current account deficits in their 
balance of payments in the external sector of the economy. 
These problems might be expected to recur from time to 
time so long as expansionary policies persist. Any policy 
directed toward the control of these problems involves the 
fundamental decision to be made about the rate of economic 
development. 

The especially remarkable thing about what is happen- 
ing today is that development plans are being carried out 
close to the limit of the resources available. Further, 
while these plans are being carried out, a large proportion 
of these resources is being diverted to national defense 


purposes. 
In considering the means by which development is 
achieved, Australia’s foreign exchange position is partic- 
ularly important because resources still have to be im- 
ported from overseas for development purposes. Experi- 


ence shows that the higher the rate of development, the 
more the resources are sought from abroad. Australia 
has to find from the proceeds of its own exports a substan- 
tial proportion of the foreign exchange required to pay for 
imported materials. In response to this, great advances 
have been made in the secondary industries to offset im- 
port needs. The result has been that less attention is 
given to the primary industries which are Australia’s prin- 
cipal foreign exchange earners. 

The record of monetary and fiscal policy in Australia 
is mixed. The Australian economy has been under condi- 
tions of over-full employment and excessive money supply. 
The authorities have preferred not to reduce the progress 
of development; therefore, the use of fisca! and monetary 
policies for stability purposes has._been limited. The 
Australian experience has demonstrated the cost in terms 
of appreciable inflation and extension of governmental con- 
trols of attempting too many things too rapidly--accelerated 
economic development, expanded national defense, and in- 
creased self-sufficiency for an economy dependent on inter- 
national trade. 

Microfilm $4.75; Xerox $16.90. 371 pages. 





ECONOMIES OF SCALE IN 
ECONOMIC DEVELOPMENT 


(L. C. Card No. Mic 61-1227) 


John Edward Haldi, Jr., Ph.D. 
Stanford University, 1961 


The purpose of this study is to analyze the effect of 
economies of scale on investment decisions. The chief 
concern is with two problems common to all low-income 
countries attempting to develop their resources: (1) what 
constitutes an optimum allocation of investment resources, 
and (2) how can such an allocation be achieved. These 
problems are particularly relevant to theories of balanced 
growth and the theory of the “big push.” 

A four-sector activity analysis model is used to analyze 
the first problem. The model differs from a linear pro- 
gramming model in that investment in manufacturing 
sectors is subject to economies of scale. The model 
permits choice among several investment patterns: 

(1) complete specialization in production with final demand 
balanced by foreign trade, (2) partial balancing of domestic 
production and demand through some reliance on foreign 
trade, or (3) complete balance between domestic produc- 
tion and final demand. The model is solved for two dif- 
ferent assumptions about the availability of foreign loans 
and the sojutions are generalized by means of parametric 
programming. 

Within the framework of this model, the balanced 
growth theory does not appear to have general applicability. 
It appears that no universal growth pattern is optimal for 
all underdeveloped countries, as some writers have been 
prone to assert. Balanced growth may be optimal for 
countries with extensive resources and fairly broad 
markets, like Brazil or India, but smaller countries like 
Bolivia or Ceylon will probably have to specialize produc- 
tion and balance final demand by means of imports. Fur- 
ther research with this type of model may make it possible 
to designate several different investment patterns or de- 
velopment strategies as “best” or “most practical” for 
certain sets of conditions generally prevailing in under- 
developed countries. 

The existence of economies of scale makes the “big 
push” theory more than a mere tautology and the model 
helps illustrate the conditions under which a “big push” 
may be optimal; i.e., with increasing returns there may 
exist situations where a large initial loan or investment 
will yield greater returns than an equivalent amount par- 
celled out in small doses over many years. 

In underdeveloped countries the market mechanism has 
not generally led to adequate domestic investment, and 
many writers on economic development have ascribed the 
failings of the market mechanism to external economies. 
Recent theoretical studies have shown, however, that the 
problems attributed to external economies are almost 
always caused by economies of scale. The model presented 
here, which incorporates economies of scale, provides a 
useful vehicle for illustrating and clarifying the concept of 
external economies. 

The problem of how to take proper account of external 
economies in a partial analysis is considered, and some 
rules for doing this are proposed. The rules are tested 
against the general equilibrium solution of the model, and 
for this case they are shown to give good results. 
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In order to provide an empirical basis for the invest- 
ment activities in the model, previous evidence on econ- 
omies of scale in industrial plants is reviewed and, in 
addition, some data from the engineering literature are 
presented. Nearly all available evidence indicates increas- 
ing returns up to a point that is significant for most under- 
developed countries. Economies were observed most often 
in the initial construction cost, operating labor cost, and 
the cost of supervision, maintenance, and utilities. Raw 
material inputs gave no evidence of changing with scale of 
plant. (The principal factors limiting the size of individual 
plants seem to be transportation costs and demand consid- 
erations. ) 

The policy implications of the model are examined and 
the study concludes with recommendations for government 
policy. Microfilm $2.75; Xerox $7.80. 168 pages. 


INTERSTATE COMMERCE COMMISSION 

POLICY IN REGARD TO RAILROAD USE 

OF TRUCKS IN LINE-HAUL SERVICE: 
A CRITICAL ANALYSIS. 


(L. C. Card No. Mic 61-1346) 


Harry Jarvis Olmsted, Ph.D. 
University of Arkansas, 1961 


Major Professor: R. E. Westmeyer 


Under the Motor Carrier Act, 1935, as amended, and 
Interstate Commerce Commission interpretation and ad- 
ministration of that act, certain restrictions have been 
placed on railroad operation of trucks in line-haul service. 
These restrictions are designed to insure that, except 
under unusual circumstances, railroad-controlled motor- 
carriers are restricted to service which is auxiliary and 
supplemental to train service. There is widespread dis- 
agreement concerning the wisdom of these restrictions. 
The problem is to determine if the policy of the Interstate 
Commerce Commission of placing special restrictions on 
railroad-controlled motor-carrier operations serves the 
public interest. 

In order to analyze the policies of the Interstate Com- 
merce Commission in regard to railroad use of trucks in 
line-haul service pertinent Commission and Supreme 
Court cases were studied. The economic characteristics 
of rail and truck transportation were analyzed, the prin- 
ciples of the allocation of resources were applied to rail 
and truck transportation, and the function of competition — 
as a means of promoting efficiency and progress in trans- 
portation was studied. Throughout the analysis it was 
assumed that the goal of governmental transportation 
policy should be to promote efficiency in transportation. 

The rules of allocation justify a transfer of traffic from 
the agency with higher marginal costs to the agency with 
the lower marginal costs. Separate ownership of trains 
and trucks tends to prevent this transfer from taking 
place. Because of the possibilities of increased allocative 
efficiency through the management of both trains and 
trucks by a single firm, it is concluded that railroads 
should be allowed to acquire motor-carrier operations 
and to initiate new motor-carrier services on the same 
terms as others. 





Inherent in greater freedom for railroads to own and 
operate trucks is the danger that when a single firm owns 
and controls both trains and trucks, one of the modes will 
be favored over the other. Such a policy on the part of 
railroad management would, however, be irrational, be- 
cause maximum profits are obtained through the most 
economical allocation of traffic between train and truck. 

The policy of the Interstate Commerce Commission of 
applying special restrictions to railroad-controlled motor- 
carrier operations does not promote efficiency in trans- 
portation because of (1) the possibilities for allocative 
efficiency inherent in railroad operation of trucks in inter- 
city service, and (2) the probability that greater freedom 
for truck operation on the part of the railroads would not 
weaken competition. Therefore, it was recommended that 
the Interstate Commerce Act be amended to make operat- 
ing costs, quality of service, and the ability of efficient 
carriers to expand, the fundamental tests for certification 
of new motor-carrier service. 

Microfilm $3.45; Xerox $12.15. 268 pages. 


THE EFFECTS OF FAIR TRADE ON 
RETAIL PRICES OF ELECTRIC 
HOUSEWARES IN WASHINGTON, BALTIMORE, 
AND RICHMOND, 1952-1959. 


(L. C. Card No. Mic 60-4617) 


William Alfred Sandridge, Ph.D. 
University of Virginia, 1960 


The primary purpose of this study is to determine the 
effects of fair trade on retail prices of electric house- 
wares. An attempt is made to answer a specific question-- 
“Are prices higher on fair-traded commodities than they 
would be for the identical physical products without resale 
price maintenance, all other relevant factors remaining 
the same?” 

After reviewing the legal development of fair trade legis- 
lation, the author states the controversial issues of retail 
price fixing with particular emphasis onthe most prominent 
issue, that of fair trade and its effects on retail prices. 

Previous price studies are analyzed, including a crit- 
ical discussion of data collection, analysis and interpreta- 
tion. The author investigates, using prices advertised in 
local newspaper, the retail prices of electric housewares 
in Washington, Baltimore, and Richmond. These data pro- 
vide a comparison of fair-trade prices of electric house- 
wares in Baltimore and Richmond with non-fair-trade 
prices in Washington. It was found that retail prices in 
this industry were typically between 35 and 40 percent 
lower in Washington than in Baltimore and Richmond. 

Fair trade in Baltimore and Richmond was suspended 
from May 21, 1951, when the Schwegmann decision invali- 
dated the non-signer clause in interstate commerce, until 
July 14, 1952, when the McGuire Act restored the non- 
signer clause. Investigation reveals that prices in these 
two markets fell after the Schwegmann decision and rose 
immediately after the McGuire Act. 

Advertised prices in Richmond indicate that the prices 
of Westinghouse electric housewares were reduced follow- 
ing September 1, 1955, when that company withdrew its 
products from fair trade. 
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The Virginia Fair Trade Law was declared in conflict 
with an anti-monopoly law by the state courts on April 23, 
1956. This was followed by an average reduction in the 
advertised prices of electric housewares in Richmond of 
20 to 40 percent for approximately 85 percent of the items 
advertised. Prices in Baltimore, still subject to fair 
trade, remained the same until February 1958, the date 
Sunbeam and General Electric voluntarily withdrew their 
electric housewares from fair trade. As in Richmond, 
prices were reduced immediately. Eighty-seven percent 
of the items advertised experienced an average reduction 
of 20 to 40 percent. 

Further investigation of advertised prices in these 
three markets indicates that the previous typical saving 
of 35 to 40 percent on items purchased in Washington has 
now been reduced to less than 10 percent. This present 
differential is explained by the differences in patterns of 
retail outlets. 

The investigation concludes that not only did fair trade 
cause consumers to pay higher prices in Baltimore and 
Richmond than they would have paid without fair trade but 
also that the elimination of fair trade provides the con- 
sumer with a larger amount of freedom in the demand for 


services related to the purchase of the physical commodity. 


Microfilm $2.75; Xerox $8.00. 173 pages. 


THE UNITED STATES CONGRESS AND THE 
AMERICAN FINANCIAL CONTRIBUTION TO 
THE UNITED NATIONS RELIEF AND 
REHABILITATION ADMINISTRATION 


(L. C. Card No. Mic 60-2303) 


Herbert I. Schiller, Ph.D. 
New York University, 1960 


Adviser: Prof. K. Flexner 


This study examines the extent of United States partic- 
ipation in international efforts to overcome economic 
problems besetting the United Nations at the conclusion of 
World War Il. It is specifically concerned with the treat- 
ment accorded the United Nations Relief and Rehabilitation 
Administration (UNRRA) by the United States Congress. 

Immediately after World War II began, the Roosevelt 
Administration initiated plans to handle the anticipated 
political and economic problems of the post-war period. 

In 1942 aplan was drafted bythe Department of State for the 
relief and reconstruction of war-devastated areas. After 
considerable modification, the plan was accepted by the 
governments of the United Kingdom, China and the Soviet 
Union. The draft was published in June 1943. 

The scope of the proposed organization and the uncer- 
tainty surrounding the financial aspects of the program 
aroused the concern of the United States Senate Foreign 
Relations Committee, and the plan was further revised to 
meet senatorial objections. Reconstruction was eliminated 
from the organization’s proposed activities. Main em- 
phasis was given to relief. 

Congress was guaranteed complete control of the 
amount and character of the United States financial con- 
tribution. The revised draft became, without further alter- 
ation, the United Nations Relief and Rehabilitation Agree- 
ment, signed by 44 nations on November 9, 1943. 





The first UNRRA Council Session was held later in 
November. At this meeting, largely influenced by Amer- 
ican policy suggestions, the Council agreed to the restricted 
interpretation of its rehabilitation objective. It approved 
a financial plan which recommended one percent levies on 
the 1943 national incomes of all uninvaded member nations. 

The UNRRA Agreement, as it was drawn, had yet to be 
approved by the United States Congress. Approval was 
secured on March 28, 1944, after a long debate in which 
many congressmen continued to question the scope of 
UNRRA’s activities, and the size of the recommended 
American contribution. Congress approved UNRRA by 
passing an authorization bill, permitting $1,350,000,000 to 
be appropriated eventually as Congress saw fit. The first 
United States appropriation was voted on June 30, 1944, 
more than six months after the organization had been es- 
tablished. In the interim, UNRRA was supported by funds 
contributed by other nations. 

In August 1945, the American Representative to the 
UNRRA Council recommended a second one percent levy 
on the 1943 national incomes of all the contributing coun- 
tries. This recommendation was made contingent on the 
termination of UNRRA’s operations in Europe by December 
1946 and in the Far East by March 1947. The Council, 
under the pressure of UNRRA’s requirements for addi- 
tional funds, accepted both recommendations. 

At the three Council meetings that followed in 1946, 
the United States delegation was continuously urged to 
endorse the extension of UNRRA’s tenure. Lacking this 
endorsement, UNRRA concluded its operations in 1947. 

The study indicates that Congress demonstrated by its 
actions, a preference for national control of world relief 
and rehabilitation. From the inception of UNRRA, Con- 
gress was an unenthusiastic supporter and was increas- 
ingly reluctant to be held responsible for its financial 
upkeep. UNRRA received more than two-thirds of the 
total American contribution only after Congress was as- 
sured that the organization’s operations were in the 
terminal stage. 

UNRRA’s termination, and the events which preceded 
it, signified the shift of United States policy, before the 
war had ended, from internationalism to unilateralism, in 
a crucial area of international economic relations. 

It is suggested that the international character of 
UNRRA’s structure may still provide a useful pattern for 
current programs of international assistance. 

Microfilm $2.75; Xerox $6.00. 123 pages. 


SOURCES OF CAPITAL OF EARLY 
CALIFORNIA MANUFACTURERS, 1850 TO 1880. 


(L. C. Card No. Mic 61-212) 


Robert Joseph Trusk, Ph.D. 
University of Illinois, 1960 


This study attempts to ascertain the sources of capital 
to found manufacturing plants in California and to finance 
their growth. The study also attempts to evaluate the pro- 
duction of gold in California as a source of capital for the 
early California manufacturers. 

The methodology is empirical: the histories of indi- 
vidual firms were studied and the results compiled to 
arrive at conclusions. The firms were selected on the 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





ECONOMICS 


3293 





basis of the capital investment, the length of time in busi- 
ness, and the detailed information available that gave evi- 
dence as to their sources of capital. The sources of 
information consulted were personal and company biog- 
raphies, newspapers and directories, manuscripts, docu- 
ments, and local histories. The case histories represented 
a cross-section of every significant manufacturing industry 
started in California between 1850 and 1880. 

Adequate information on 71 firms was found that could 
be used to show either the initial source of capital or the 
capital used for expansion. Information on 68 firms re- 
vealed that 59 of them used only local capital and four 
others used some local capital and some capital brought 
into California. Only five firms were entirely financed 
with capital brought into California from the East or from 
Europe. 

Savings from merchandising and wages earned in Cali- 
fornia supplied the original capital for most of the manu- 
facturing firms examined that were started in California 
prior to 1880. These savings were possible because of 
the high prices resulting from the gold inflation of the 
gold rush and the high wages paid to skilled workers. 
Capital was much easier to accumulate in California than 
in the Eastern states or in European countries, and the 
strong demand for manufactured goods from the mining, 
lumbering and agricultural sectors of the California 
economy encouraged a great many skilled craftsmen to 
open their own shops to take advantage of the profits to be 
made in manufacturing. 

Most of the capital for the expansion of about two- 
thirds of the 71 firms examined came from internal 
sources. The other one-third of the firms obtained their 
capital for expansion from savings accumulated by mer- 
chants, wage earners, or from capitalists who profited 
from mining stock and real estate speculation. However, 
those firms that were financed by wealthy capitalists be- 
came some of the largest manufacturing concerns in Cali- 
fornia. 

Gold exerted its chief influence on the development and 
growth of manufacturing in California by the attraction it 
held out to men from all over the world to settle in Cali- 
fornia. Many of these men were skilled mechanics and 
tradesmen who utilized their skills to exploit the natural 
resources they found in California. These skills and the 
availability of capital were the two primary factors that 
promoted the development of manufacturing in California. 

Microfilm $3.00; Xerox $10.35. 229 pages. 


CANADIAN BALANCE OF PAYMENTS, 1946-59: 
FOREIGN INVESTMENT AND 
ECONOMIC DEVELOPMENT. 


(L. C. Card No. Mic 61-951) 


Alois Louis Zaremba, Ph.D. 
The Ohio State University, 1960 


This study presents an account of Canada’s postwar in- 
ternational transactions and analyzes the basic economic 
adjustments that certain of these transactions caused in 
the balance of payments and in the domestic economy. 
Prior to World War II the net foreign receipts that Canada 
earned from all nations other than the United States appre- 





ciably offset the net deficits incurred withthe United States. 
During the postwar years Canada’s receipts from over- 
seas trade were substantially reduced. The net current- 
account deficits have increased, and in each year since 
1955, they have exceeded $1 billion despite an increased 
volume of exports. These deficits have been financed, for 
the most part, by long-term capital imports. 

Foreign capital, predominantly American, has stimu- 
lated the import of capital goods, and indirectly encouraged 
the import of other commodities because of the income 
and price increases resulting from the capital expenditures. 
In this manner, net deficits were incurred during the post- 
war years. However, Canadian data reveal that economic 
growth within the economy during the postwar years has 
progressed at approximately twice the rate experienced 
during World War Il. The importance of foreign invest- 
ment to Canadian economic growth is evidenced by the 
fact that, currently, 45 per cent of the net capital formation 
in Canada is financed by foreign investors. These funds 
are attracted to Canadian industries by profitable economic 
opportunities, relatively low corporate tax rates, and a 
stable government which obviates any fear of property 
losses through expropriation. More than 75 per cent of 
the total foreign capital invested in Canada since 1950 has 
been supplied by American investors. Foreign capital has 
been invested primarily in Canadian export industries 
which are dependent on basic domestic resources. Con- 
sequently, foreign investments have directly expanded 
domestic employment and income, and they have also ex- 
panded Canada’s capacity to export her leading commod- 
ities -- industrial raw materials and products requiring 
relatively little processing. 

In the years immediately after World War II, exchange 
and trade controls were used effectively in meeting great 
disturbances in Canada’s international trade and financial 
relations and in making a transition to free exchange 
markets. In order to restrain the inflationary impact of 
large American and other foreign investments on the 
Canadian economy, a flexible and appreciating rate of ex- 
change was adopted in 1950. The external value of the 
Canadian dollar has been remarkably stable; since 1952 it 
has been selling at a premium in relation to the U. S. 
dollar. Long-term capital imports have expanded the 
supply of foreign exchange and increased the external 
value of the Canadian dollar. Short-term capital has ex- 
erted a stabilizing influence by offsetting variations in the 
rates of exchange that occur as a result of temporary 
changes in the balance of payments. 

The levels of prices and interest rates prevailing in 
Canada and the United States influence the external value 
of the Canadian dollar and the transactions in the balance 
of payments. These must be considered in the formulation 
of Canadian fiscal and monetary policies if a delicate 
balance between external and internal pressures is to be 
maintained. However, world demand for Canadian exports, 
international economic conditions, particularly those of 
the United States, and long-term capital inflows are factors 
largely beyond domestic control. Therefore, international 
multilateral trade would be in the best interest of the 
Canadian economy. Accordingly, Canada has become a 
strong advocate of liberal world-trading conditions and 
objects to the protective commercial policies of the 
United States. Given access to American markets, it ap- 
pears likely that Canada could successfully compete 
with American manufactured products, especially those 
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utilizing her abundant hydro-power resources and raw 
materials. Microfilm $2.85; Xerox $9.90. 217 pages. 


ECONOMICS, AGRICULTURAL 
FACTORS ASSOCIATED WITH POTENTIAL 
MOBILITY AMONG FARMERS 


(L. C. Card No. Mic 61-557) 


Helmut Walter Baumgartner, Ph.D. 
University of Minnesota, 1960 


This study was inspired by the writer’s belief that eco- 
nomic investigation cannot be isolated from its social 
content without substantial loss in realism. This tends to 
become increasingly true as analysis shifts from economic 
aggregates to individual or small-group behavior, or from 
theoretical abstraction to the complexities of everyday 
life. 

The problem which gave impetus to this study is the 
paradox of declining farm incomes and rising farm land 
values which has, in recent years, persisted for a pro- 
longed period. This paradox calls into question the as- 
sumption of a simple and direct relationship between in- 
comes from farm land and farm land values. Although 
such problems have caused a growing number of econo- 
mists to feel that adequate economic analysis requires the 
study of noneconomic as well as of economic variables, 
research of this type has been handicapped by economists’ 
inexperience with appropriate techniques for measuring 
qualitative factors. 

In view of these circumstances, the purposes of this 
study were (1) to use an interdisciplinary approach in 
examining relationships among economic, social-psycholog- 
ical, and other relevant factors in occupational decision 
making among farmers, and (2) to explore methodology 
for measuring qualitative variables hypothesized to influ- 
ence such decisions. 

Since analyses of demand and supply in the farm real 
estate market have not satisfactorily explained the opera- 
tion of this market, an attempt was made in this study to 
investigate some of the forces which underlie demand and 
supply relative to farm land. A sample of 100 Minnesota 
farmers was interviewed concerning their attitudes toward 
farming and toward nonfarm occupations, and their re- 
sponses were expressed in terms of potential mobility. 
Potential mobility, the dependent variable in this study, 
was defined as degree of readiness to leave farming for 
another occupation. 

In order to measure potential mobility, an attitude 
scale was constructed by means of item scale analysis, 
and the scale was tested for reliability and internal con- 
sistency. The relationship of various economic, social- 
psychological, and background factors to potential mobility 
was examined through the use of association techniques, 
including a controlled analysis. 

Of the independent variables which were significantly 
associated with potential mobility, age was found to be the 
most pervasive in its influence. Potential mobility de- 
clined sharply with increasing age under widely varied 





conditions. Among farmers younger than 45, potential 
mobility also declined as economic status increased. 

In contrast, potential mobility increased with nonfarm 
work experience irrespective of age, and with favorable 
attitude toward a nonfarm occupation among farmers aged 
45 or over. 

The relationship of several other independent variables 
to potential mobility was also tested. These variables in- 
cluded tenure status, ethnic origin, religious affiliation, 
past actual mobility, preference for farming, satisfaction 
with farming, and comparison of own progress with that of 
other farmers and of city workers. Although the frequency 
distributions supported the direction of association hypothe- 
sized with regard to these variables, the relationships 
themselves were not significant in the controlled analysis. 
This does not disprove these hypotheses; rather, it re- 
flects the limitations of sample size and sample design, 
and provides suggestions for further research. 

The study itself might be extended by investigating 
potential mobility in a wider spatial and temporal context. 
Valuable insights could be gained, for example, from a 
comparison of locations with differing push-pull conditions, 
or from a longitudinal study relating changes in potential 
mobility to the dynamics of social change. 

It is concluded, as a result of this study, that an inter- 
disciplinary approach is meaningful in the-analysis of 
economic problems, and that the attitude scale technique 
can successfully be used to measure qualitative variables 
in economic research. 


Microfilm $2.75; Xerox $9.00. 198 pages. 


AN ANALYSIS OF MACHINE-TYPE 
HAY HARVESTING METHODS USED 
ON WISCONSIN FARMS 
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Kenneth Beeks Boggs, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Sydney D. Staniforth 


Scope and Method of Study: This study presents an 
evaluation of alternative methods of moving hay as hay or 
as silage from field windrows into storage. Methods con- 
sidered are hay loaders, balers, and choppers. Cost and 
time requirement data for various production (annual acre 
use) levels are developed for each method. Costs are 
based on prices and machine performance data from sec- 
ondary sources. Farm and field time data for a single 
cutting of hay were collected from a sample of 100 fields 
on 65 farms and were based on a combination of the direct 
observation and the farm survey methods. Cost items 
are classified into three groups: labor, tractors, and spec- 
ialized hay machines. The analytical model treats vari- 
able costs as constant per acre for all annual acre use 
levels. These include labor and variable machine costs. 
Fixed tractor costs are also treated as constant per acre 
for most annual acre use levels, but fixed specialized hay 
machine costs per acre depend upon annual acre use 
levels. Consideration is given to the per acre rate of 
moving hay from windrow into storage for each of these 
methods. Multiple regression analvses were used to 
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estimate the effects of selected factors on time require- 
ments for the various methods. 


Findings and Conclusions: At annual acre use levels 
typical of farms in this study, average total dollar costs 
per acre were lowest for hay loaders and highest for hay 
choppers. Labor accounted for approximately two-thirds 
of these costs per acre for hay loaders, slightly more than 
one-fourth for hay balers, and from about one-fifth to less 
than one-third for hay chonpers. If all labor is treated as 
unpaid family labor, the hay loader method still was the 
lowest in cost per acre, but the chopper method was not 
necessarily the most expensive. The power-take-off 
chopper method was less expensive than the baler method 
when used on field-cured hay. If fixed costs are treated 
as “sunk costs,” the lowest cost method would be the 
power-take-off chopper method when used on field cured 
hay. Although the average annual dollar cost per acre was 
lowest for the hay loader method, field time per acre was 
twice that of the baler method and three times as much as 
the choprer method. If labor and equipment have alterna- 
tive and (or) comeptitive uses, the real cost of using the 
hay loader may be the opportunity cost associated with the 
value of the time saved by using balers or choppers. Mul- 
tiple regression analyses did not indicate consistent es- 
timates for selected factors for all harvesting methods. 
The effects of these factors on time requirements and 
costs were determined for each method when the results 
were statistically significant at the 95 per cent confidence 
level. The characteristics of farms in this study did not 
appear to be significantly different for the three hay har- 
vesting methods. However, these methods of harvesting 
hay may reflect different levels of entrepreneurial ability, 
technology, and investment. In general, higher levels of 
investment and technology permit time savings and may 
improve the quality and quantity of the hay saved. Such 
savings may result in a more efficient use of labor and 
other non-specialized hay equipment, and for some farms 
they may be more important than would be indicated by a 
simple comparison of costs of moving hay into storage by 
alternative methods. 

Microfilm $2.75; Xerox $8.00. 175 pages. 





INCOME DISTRIBUTION IN 
TURKISH AGRICULTURE 


(L. C. Card No. Mic 61-861) 


Eva Hirsch, Ph.D. 
Columbia University, 1960 


The study attempts to estimate income distribution in 
Turkish agriculture in the early 1950’s, both by functional 
shares and by income size. 

The first part deals with the distribution of the agricul- 
tural product that goes to land, labor, and capital. Since 
in Turkey most peasants own and operate their own land a 
considerable proportion of the country’s agricultural in- 
comes is imputed and had to be derived by estimating what 
incomes they could earn if they were hired. Since, more- 
over, in Turkey the incomes of factors of production are 
determined not only by market valuations but also by share 
arrangements, which are influenced more by custom than 





by market forces, two functional distributions of agricul- 
tural income were derived, one by valuing imputed incomes 
according to the market system, and the other according 
to share arrangements. The two distributions derived dif- 
fered markedly. For the country as a whole the proportion 
of the net agricultural product going to land was found to 
be considerably higher in the share system, and the pro- 
portion going to labor considerably lower. These findings 
are explained by the fact that share rents do not vary as 
much as market rents do in low productivity compared 
with high productivity areas, so that on poor land the share 
system provides for higher rents than the market system, 
and on good land for lower rents. Since most of the 
nation’s farm land is of low productivity, the share system, 
on the average, would result in higher rents for Turkey 
than the market system. 

In the second part of the study income distribution is 
estimated by size of income. The estimate takes the dis- 
tribution of land operated as a point of departure because 
these are the only data having a bearing on agricultural 
income distribution that are available. Since, however, 
land operated is only one of many factors affecting the 
distribution of agricultural incomes, the distribution was 
then modified step by step to take account of factors that 
affect incomes per hectare of land operated and which 
might therefore give farms of different sizes greater or 
smaller incomes than one would expect on the basis of 
size of land operated alone. The factors considered were 
differences as between farms of different sizes in (1) fer- 
tility, (2) types of crops grown (some crops being more 
lucrative than others), (3) methods of production (which 
affect both gross incomes per hectare as well as costs), 
(4) costs incurred for paid labor, and (5) land rent paid. 
To derive the final distribution of agricultural income by 
size account was also taken of the effect on income dis- 
tribution of incomes derived from animals grazed on 
common land, and of wages and rents earned by agricul- 
tural families. The final distribution showed that the 
highest 10% of all agricultural families earned somewhat 
over 50% of all agricultural income, and the lowest 10% 
about 1%. The distribution of income from crops alone 
was more unequal than this, but was compensated for by a 
relatively more equal distribution of incomes from animals 
and the equalizing effect of farm wages, mostly earned by 
low and medium income families. 

As much as possible the statistics used in this study 
have been checked to determine their accuracy. In part 
this was done by finding out precisely how they were 
gathered and by discussing their possible shortcomings 
with the Turkish statisticians who were in charge of gather- 
ing and processing them. In addition, wherever possible, 
the data were compared with other independently derived 
series to test whether conclusions reached by means of 
one set of figures were supported by other data. 

Microfilm $4.00; Xerox $14.20. 312 pages. 
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A COMPARISON OF THE LEGAL—ECONOMIC 
FEATURES OF COOPERATIVE ORGANIZATION 
IN THE UNITED STATES AND THAILAND 


(L. C. Card No. Mic 61-1534) 


Glom Isarapandh, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Henry H. Bakken 


The objective of this study is to make a comparative 
study of the legal-economic aspects of the cooperative 
movement in Thailand and the United States. The main 
emphasis was placed on farmers’ cooperatives because 
they are the most important mutual enterprises in both 
countries. The scheme of the stuay is divided into: 

(1) the origin and development of cooperative societies; 

(2) a comparative study of the structure of cooperative 
organizations of various types; (3) an analysis and evalua- 
tion of the business conduct and performance of cocnera- 
tive associations; and (4) finally, some general observa- 
tions will be noted. 

In Thailand the greatest poverty and insecurity is found 
among farmers. The cooperative movement was intro- 
duced with the intent that it would help improve their 
status in the communities. The general structure of co- 
operative associations in Thailand is similar to that in 
the United States, and they adopt the same principles and 
methods of operation. They differ only in the degree to 
which they apply the principles. The extent of their suc- 
cess in the two countries is quite different; in Thailand 
the outcome is still doubtful, while in the United States 
their success is generally assured, especially in farm 
supply and marketing associations. The difference in the 
degree of success of the cooperative movement in Thailand 
and that in the United States is due to variations in the de- 
gree of application of principles. It is difficult to get Thai 
farmers to comprehend the principles and practices of 
cooperation. Consequently, Government officials — instead 
of teaching them to do things for themselves — venture to 
do almost everything for them. 

The cooperative movement in Thailand is still in a 
trial and error stage. Government officials are still ex- 
perimenting. Their policies, in the long run, are likely to 
do more harm than good if they persist in extending pa- 
ternalistic assistance. 

The legal evolution of the cooperative movement in 
Thailand differs from that in the United States in this re- 
spect. An enabling act was decreed by the King before 
any associations were formed. In the United States its 
citizens had voluntarily experimented with several forms 
of associations under the common law before this form of 
business enterprise was formally legalized by statutory 
law. 

The Thai cooperatives rarely use contracts binding 
members to deliver their products to their associations, 
while in the United States a majority of the sales associa- 
tions use formal contracts with their members. 

The Thai associations have no membership relations 
programs whatsoever. Many U.S. cooperatives carry on 
a vigorous program of disseminating information to keep 
their members fully informed about the activities of their 
associations to sustain morale. In addition, many have an 
employee relationship program. They use incentive plans 
and other devices to meet and intensify competition be- 





tween cooperatives and private business enterprises, and 
frequently between themselves. 

Cooperative education in Thailand is restricted to 
Government officials and students in the College of Coop- 
eratives and Economics. No instruction relating to coop- 
erative subjects is offered in secondary or vocational 
schools. Graduates from the College of Cooperatives and 
Economics are few in number and they usually go into 
Government Service. The salaries paid by Thai coopera- 
tives are so niggardly, that no one voluntarily enters such 
service for salary alone. Only a few corollary services 
have been established designed to force cooperative devel- 
opment on a voluntary basis where needed as compared 
with that which exists in the United States. This is illus- 
trated by such agencies as the Cooperative Councils, 
State Department of Agriculture, Institutions, Foundations, 
and Federal Bureaus and Departments. 

Research in this subject in Thailand is virtually non- 
existent. In this country, various organizations and uni- 
versities are engaged in comprehensive studies to ascer- 
tain new facts, figures, procedures, and policies designed 
to improve mutual association services to their members, 
and to the public. 

Microfilm $3.95; Xerox $13.95. 308 pages. 


THE DOMESTIC DEMAND AND PRICE 
STRUCTURE FOR DIFFERENT CLASSES 
OF WHEAT IN THE UNITED STATES 


(L. C. Card No, Mic 61-998) 


Avtar Singh Kahlon, Ph.D. 
Kansas State University, 1961 


Wheat is not just wheat but several commodities. An 
attempt was made in this study to fit separate demand 
equations for hard red spring, hard red winter, and soft 
red winter wheat at the millers’ level and to analyze sub- 
stitution interrelationships among these wheats. 


The following methods of analysis were used: 


1. The Leontief-Hicks Theorem was used to determine 
whether different classes of wheat could be treated 
as a single commodity. 


Changes in the direction of prices and domestic 
‘consumption were examined to determine interre- 
lationships among hard red winter, hard red spring, 
and soft red winter wheats. 


The price and consumption ratios technique was 
applied to examine the competitive and/or comple- 
mentary relationships among different classes of 
wheat. The F test on variance and Weatherburn’s 
test on coefficient of variance were applied to con- 
firm these relationships. 


. Regression analysis was applied to derive the elas- 
ticity of substitution with log price ratio as the de- 
pendent variable and log consumption ratio as the 
independent variable. 


A simultaneous equations model developed to esti- 
mate the parameters of the demand equations could 
not be fitted due to severe data limitations. 
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6. Single statistical demand equations were fitted 
through the least-squares method with consumption 
as the dependent variable and prices, income, and 
quality characteristics of wheat as independent vari- 
ables. 


The elasticity of substitution was estimated using 
relative differentials in prices and quality as inde- 
pendent variables and consumption ratio of hard 
wheats as the dependent variable. 


The results obtained in each case were as follows: 


1. The prices of different classes of wheat did not 
change in equal proportion. Different classes of 
wheat cannot, therefore, be treated as a single 
commodity. 


An examination of the direction in which prices and 
domestic consumption changed indicated: 


a) Hard red winter and hard red spring wheats were 
competitive commodities. 


b) The relationships between the hard and soft red 
winter wheats were competitive in character 
during some years and complementary during 
others. 


Application of Weatherburns’ test and the F test 
showed: 


a) Hard wheats behaved as rival commodities. 


b) Soft red winter and hard red spring wheats were 
competitive in character. 


c) Statistical evidence was not adequate to confirm 
an apparent competitive relationship between 
soft red winter and hard red winter wheats. 


The results of the F test and Weatherburn’s test sup- 
ported, in general, the conclusions drawn from the exam- 
ination of changes in direction of the prices and consump- 
tion of different wheats except that these tests gave strong 
indication of the competitive character of soft red winter 
and hard red winter wheats. 


4. The regression analysis of price ratios and con- 
sumption ratios indicated: 


a) The coefficient of elasticity of substitution was 
non-significant between soft red winter and the 
hard wheats. 


b) The elasticity of substitution between the hard 
wheats was found to be -9.43 for 1946-1957. 


The statistical demand equations gave a cross elas- 
ticity of demand of hard red winter wheat in terms 
of the price of hard red spring wheat of 3.68 for 
domestic food consumption series including military 
food use and 3.80 excluding military food use. The 
cross elasticity of demand for hard red spring 
wheat in terms of the price of hard red winter 
wheat was estimated at 3.36. 


The elasticity of substitution was estimated at -4.04. 
This estimate was in line with the cross elasticity 
estimates obtained from the demand equations. 

The closeness of the estimates depended largely on 
the variable which was used as a dependent vari- 
able. 





The results of most demand equations indicated com- 
plementary relationships between soft red winter and hard 
red winter wheats and competitive relationships between 
soft red winter and hard red spring wheats. The results 
were, however, statistically nonsignificant. 

The coefficients of price elasticities were nonsignifi- 
cant with the hard wheats. Price elasticity for soft red 
winter wheat was estimated at -1.20 at the 0.10 percent 
level of significance. 

All the estimates of elasticities and cross elasticities 
and other conclusions need to be qualified because of the 
inadequacy of the data and the bias inherent in the least- 
squares approach used in estimating elasticities and cross 
elasticities. Microfilm $2.75; Xerox $8.80. 195 pages. 


AN ANALYSIS OF COSTS AND 
ECONOMIC EFFICIENCY IN 
NEW YORK STATE APPLE PACKING HOUSES 


(L. C. Card No. Mic 61-1112) 


Ivan Liddle Kinne, Ph.D. 
Cornell University, 1960 


The objectives of this study were to measure short and 
long-run costs of operating apple packing houses, appraise 
alternative technologies, and indicate guides for manage- 
ment to maintain their competitive position with regard to 
internal operating policy. Preliminary investigations were 
made to describe the nature and extent of the apple packing 
industry in New York State. These investigations consisted 
of a census of all permanent apple packing establishments 
and a filming survey of 39 houses to record work methods 
used, work station layout, and working conditions. Analysis 
of data obtained revealed that equipment, work methods, 
conditions, and policy varied considerably both among and 
within plants. It was discovered that few records were 
available for use in obtaining cost information. 

The methodology used in subsequent stages of the study 
followed the general pattern of economic-engineering re- 
search. This work was essentially broken into two parts. 
In order to separate method and equipment performance 
differences from other environmental effects, laboratory 
experiments were conducted on both packing methods and 
packing equipment. These were based on information ob- 
tained in the filming survey. They were designed to estab- 
lish performance standards for the methods and equipment 
in question so that they could be compared in terms of 
economic efficiency. 

The second part of the economic-engineering investiga- 
tion was a work sampling and timing study of eighteen pack- 
ing houses. The work sampling was conducted of all opera- 
tions in the plant. Twenty-three worker activities were 
defined and enumerators identified which activity each 
worker performed at random instants of time throughout 
the working day. In addition to being conducted in different 
sized sheds in all geographic locations in the State, the in- 
vestigation in each packing house was extended over the 
packing season. This enabled the researchers to estimate 
the actual amount of man hours spent in each activity in 
each shed and in all sheds for the season. 

The timing activity which was carried on in conjunction 
with the work sampling concentrated primarily on the 
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packing activity. Establishment of actual times and per- 
formance standards for the various types of packs pro- 
duced were the objectives of this phase. While providing 
information on packs and methods not covered in the lab- 
oratory experiments, the timings also served to verify 
the performance standards developed in the laboratory. 

Cost estimates were derived from the labor, equip- 
ment, and material requirements obtained in the economic- 
engineering investigation. Price data were obtained from 
supplier price lists. Analysis of these costs was done by 
production stages within the packing house. Techniques 
within each stage were compared. In addition long-run 
average total unit cost curves were drawn both from actual 
operating data for the sample of eighteen sheds and from 
synthetic operations set up from the stage analysis. 

The results of these analyses indicated that in the 
short-run, $1,118 or approximately one person’s wages 
could be saved in the average packing house in New York 
State in a season by adoption of good work methods. In the 
long-run through more economical decisions in equipment 
purchases, techniques used, crew organization, and plant 
layout from $1,245 to $3,641 per season could be saved in 
the average shed at current input prices. 

The long-run analysis showed that the most efficient 
plant sizes are from 100 to 280 boxes of output per hour 
if there are no restrictions on inputs. From this analysis 
it was determined that the apple packing house will prob- 
ably maintain a place in the marketing structure for fresh 
apples since no other known possible organization of mar- 
keting channels appears to have the potentiality for sig- 
nificant gains in economic efficiency. 

Microfilm $3.65; Xerox $12.85. 284 pages. 


TYPES AND SOURCES OF INFORMATION 
USED BY FARMERS IN MICHIGAN, WITH 
IMPLICATIONS FOR EXTENSION PROGRAMMING. 


(L. C. Card No. Mic 61-1147) 


Russell George Mawby, Ph.D. 
Michigan State University, 1959 


Major Professor: Lawrence Witt 


Just as problems of farm management confront the 
farm operator, problems of program management concern 
those responsible for the operations of the Cooperative 
Extension Service. In best serving the information needs 
of its farmer clientele, knowledge of the patterns of infor- 
mation farmers consider important and information 
sources used by them can be helpful. 

Data used in this study are from Stratum 4 (Michigan 
counties south of the Bay City-Muskegon line) of the Inter- 
state Managerial Survey. This survey, which included a 
sample of 199 Southern Michigan farms, was conducted in 
the summer of 1954 by the Risk and Uncertainty Subcom- 
mittee of the North Central Farm Management Research 
Committee. 

In response to a projective, non-structured question, 
respondents indicated that farmers should use different 
patterns of information in each of three situations: 


a- when organizing a farm, a farmer should be most 
concerned with factors having long-term impli- 





cations, such as production, institutional, and 
human factors. 


in operating a farm for maximum profit, farmers 
should use most the types of information on produc- 
tion, prices, and new technology, each of which has 
certain possibilities of short-run flexibility in 
terms of the farm operation. 


when operating a farm for the greatest family satis- 
faction, information on factors with long-term im- 
plications, including institutional, human, and pro- 
duction factors should be most used. 


In terms of relative importance for their own operation 
and in light of their own experiences, respondents named 
production information most important, price next most, 
and institutional information least important. This pattern 
very nearly paralleled the pattern when “operating for 
profit” in the hypothetical situation, suggesting that the 
respondents were profit- and operationally-oriented. 

In analyzing the patterns of use of eighteen communi- 
cative sources of information, different patterns were 
identified for each of five types of information: price, 
production, new technology, human factors, and institu- 
tional factors. In general, farmers look to a relatively 
small number of communicative sources for each type of 
information. And each source is looked to for more than 
one type of information. 

Farmers in different positions relative to certain of 
the control variables employed different patterns of com- 
municative sources when securing a given type of informa- 
tion. While data limitations did not permit exhaustive 
analysis of such relationships, reliable evidence was avail- 
able for both price and production information source 
patterns. In general, variations in patterns of sources 
employed were associated with education, background ex- 
periences, personal situation, scale of operation, type of 
farm, and meeting attendance. 

When farmers in different positions relative to control 
variables used a given source of information, they used it 
for essentially the same pattern of information. 

These findings have implications for Extension pro- 
gramming. The different patterns of information which 
farmers indicate should be used in organizational and 
operational situations should be recognized. If, as seems 
to be the case, agriculture is currently undergoing major 
organizational adjustments, recognition of such patterns 
is particularly appropriate. As a position of relative 
stability may be reached, a relative shift to operational 
patterns may be in order. 

In general, Extension programming should recognize 
the sources most used by farmers for each of the types of 
information. Decisions regarding channels of information 
employed in Extension can in part determine the audience 
served. In turn, a decision regarding audience can be 
implemented in part through the employment of the sources 
of information to which that audience looks. If, as is ap- 
parently the trend, farm operations are becoming larger 
and more specialized, and farmers are securing more 
formal education, a challenge to Extension is suggested in 
that operators of such large specialized farms and farmers 
with more education looked to the land-grant system more 
than did other farmers. 

Microfilm $2.75; Xerox $5.60. 113 pages. 
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EDUCATION, COMMERCE — BUSINESS 


EVALUATION OF ALTERNATIVE 
SOLUTIONS TO THE FOOD DISTRIBUTION 
CENTER LOCATION PROBLEM 


(L. C. Card No. Mic 61-1156) 


Donald John Bowersox, Ph.D. 
Michigan State University, 1960 


Major Professor: Donald A. Taylor 


The topic of this research is that phase of distribution 
center location referred to as the market area location 
problem. An established supermarket chain often en- 
counters selection of a market area location for a distribu- 
tion center. This necessitates from obsolescence of exist- 
ing distribution warehouses and/or market area expansion. 
When either or both of these situations occur, a potential 
savings exists in one market segment. A precise selection 
of individual distribution center locations is one way that 
the chain may increase distribution efficiency. 

The specific products, and the quantity of each, re- 
quired for a given supermarket vary extensively from one 
order to the next. The wide product line of each super- 
market order limits the shipment of quantity lots from 
individual suppliers. To solve this problem, supermarket 
chains use the services of a distribution center to facil- 
itate constant, rapid, and economical inventory replenish- 
ment. 

A food distribution center functions as a break-bulk 
and regrouping point. Products are purchased in quantity, 
temporarily stored, and then shipped in assortments nec- 
essary for replenishing individual supermarket inventories. 
While food chains have accomplished outstanding technolog- 
ical innovations in distribution center operations, thus 
far they have generally neglected problems related to dis- 
tribution center location. In 1959, firms in the industry 
operated over 200 distribution centers. Because of the 
potential economies embodied in the scientific study of 
location and the number of distribution centers operated 
in this industry, this research was devoted to an analysis 
of the theoretical and analytical considerations involved. 

The threefold research problem was to determine: 

(1) In what geographical market patterns a currently avail- 
able mathematical technique would more precisely isolate 
least-cost locations than a non-mathematical technique; 

(2) What variations in distribution cost would result as 
different location measurements were used with the math- 
ematical technique to select locations, and (3) Whether 
including the influence of delivery time in the location 
measure would produce a superior location solution. 

One mathematical and one non-mathematical technique 
were employed in the analysis. These techniques were 
held constant throughout the experiment. In the mathe- 
matical technique, the location measurement formulation 
was allowed to vary in a controlled manner. By solving 
for market area locations in a number of prescribed ways, 
solutions were derived for all measurements under anal- 
ysis. 

Alternative locations were evaluated by comparing 
total distribution costs estimated from a standard cost 
model simulating a private truck fleet. From each loca- 
tion solution, secondary data were assembled. These 
secondary data served as inputs to the transportation cost 





model. The output was an estimated cost of distribution 
for each alternative location. 

A comparative analysis of these cost estimates pro- 
vided the basis for drawing the following conclusions: 
(1) The mathematically determined locations were, in all 
cases, equal or lower cost solutions than those derived by 
the non-mathematical technique; (2) The greater the total 
disparity among the location factors of time, tons, and 
distance, the larger the variation in estimated costs among 
solutions determined by various location measurements; 
and (3) The formulation including the basic cost deter- 
minant of time, in addition to tons and miles, resulted in 
the lowest cost location among those tested. These con- 
clusions are qualified by the research limitations, stand- 
ing as valid scientific statements only within the study 
parameters. Microfilm $2.80; Xerox $9.70. 213 pages. 


THE PRESENT STATUS OF THE MANAGEMENT 
TRAINING AND DEVELOPMENT ACTIVITIES 
FOR THE NONPROMOTABLE MIDDLE 
MANAGERS IN THE MAJOR AMERICAN 
COMPANIES—A STUDY OF AN 
UNDEVELOPED MANAGERIAL RESOURCE 


(L. C. Card No. Mic 61-1116) 


John Douglas, Ph.D. 
Cornell University, 1960 


This is a study of the training and development experi- 
ences of nonpromotable and promotable middle managers 
in the major American companies. Conceived as a tool to 
provide understanding, the project attempts to furnish in- 
sight into the development of one segment of America’s 
industrial human resources -- the nonpromotable manager. 

In order to gain knowledge of the company practices in 
management training and development and the applicability 
of this training to nonpromotable managers, four basic 
research questions were asked. 


1. What is the present status of the formal management 
training activities (in-and-out plant) in major Amer- 
ican companies? 


What is the nature of the nonpromotable manage- 
ment group (that is, characteristics, incidence, 
causes, problems, etc.)? 


. What are the differences, if any, in the formal man- 
agement training experiences between promotable 
and nonpromotable middle managers? 


What are the differences, if any, in the management 
development activities (that is, coaching, perform- 
ance appraisals, etc.) between the promotable and 
nonpromotable middle managers? 


To answer the research questions, two research 
methods were employed. The first, a questionnaire, 
elicited information from 114 firms of alksizes and types 
of industry. This sample was representative of a popula- 
tion of 748 major American companies. 

These companies provided two types of information. 
First, the company respondents gave general information 
pertaining to the first two research questions. Secondly, 
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the respondents chose randomly the company records of 
one promotable and one nonpromotable middle manager. 
From these men’s records of training, data were com- 
piled which related to the third research question on 
formal training experience. 

As the fourth research question was not amenable to a 
similar method of data collection, a case study of twenty- 
two promotable and nonpromotable middle managers was 
made in one company. The development experiences in- 
vestigated in this part of the study were coaching and per- 
formance appraisals. 

All data were then analyzed systematically. The ques- 
tionnaire data received a statistical analysis which included 
mainly the Chi square test for significant differences and 
measures of central tendency. The case data, however, 
were suitable to a more subjective type of analysis and 
comparison. Throughout the total analysis, forty-two 
specific conclusions were reached which were summarized 
into four broad, general statements. 


1. Training and development programs are in an early 
stage of development, not differing much as either 
size or type of industry varies. Most programs 
rely heavily upon coaching and/or on-the-job train- 
ing. 

. Nonpromotable middle managers account for ap- 
proximately 32 percent of the total middle manage- 
ment force. This group is largely responsible for 
many problems in performance and for many per- 
sonnel problems. 


The formal training experiences of the promotable 
and nonpromotable managers differ in favor of the 

promotable middle manager. The differences tend 
to increase as the training becomes more selective 
and distinctive. 


Nonpromotable middle managers coach and appraise 
subordinates less satisfactorily than do the promot- 
able managers. This situation is associated with 
the different developmental experiences of the two 


groups. 


From a discussion of the implications of this study 
came specific recommendations for company action and 
for additional research. A number of hypotheses for test- 
ing are mentioned covering related areas. 

The results of the study point to the nonpromotable 
middle management group as an undeveloped managerial 
force. The contention is held that training and develop- 
ment must take a different course if the nonpromotable’s 
potential is to be released. 

Microfilm $3.40; Xerox $11.95. 262 pages. 


AIRLINE PASSENGER FARES: AN ANALYSIS 
OF CHANGES BY THE DOMESTIC 
TRUNK AIRLINES, 1945-1954. 


(L. C. Card No. Mic 61-117) 
Harry Howard Elwell, Jr., Ph.D. 
University of Illinois, 1960 


The purpose of this study was to test the hypothesis: 
That a relationship exists between the revenue, cost, and 





operating conditions underlying airline operations, pas- 
senger fare changes, and the use of aggressive price 
actions. The focal point was to analyze changes in under- 
lying factors to determine the pattern of aggressive price 
changes. 

To facilitate analysis, a classification scheme was fol- 
lowed which categorized price changes as either: those 
directed toward raising or lowering the price level of a 
class of service; or, those directed toward discounting or 
surcharging a prevailing price level to create a structure 
modifying that level. Aggressive price changes were de- 
fined as those which created a lower price structure 
through discounts applied by action of individual carrier 
managements. 

Analysis of the revenue and economic environment led 
to development of specific objective measures which were 
applied to the revenue, cost, and operating conditions under- 
lying price changes. The two patterns which emerged from 
the study were: cost-based pricing, which involved raising 
or lowering of the fare levels; and, demand-based pricing, 
which involved discounting or surcharging of an existing 
fare level. Cost-based pricing appeared to have as its 
impetus unfavorable revenue-cost relationships and was 
directed to securing a more favorable cost position on 
legally required flights. Demand-based pricing appeared 
to have as its impetus unrealized consumer demand for 
which a discounted or surcharged service was required. 
The study showed that all objective measures developed 
were needed to analyze fully each price change; however, 
it was found that low route density and passenger load 
factor operating results more significantly influenced 
cost-based pricing; and, traffic pattern and density and 
flight utilization more significantly influenced demand- 
based pricing. The same significant factors were found 
to underlie both discounting and surcharging types of 
demand-based actions. 

For aggressive price changes to be appropriately ap- 
plied, six characteristics appeared to be needed: tem- 
porary market opportunity--a specific, and possibly re- 
curring, opportunity of limited time duration; separability 
of markets--differences in user demand requirements; 
non-competitive application--travelers not fed directly 
into other route systems which would be forced to meet 
the discount to regain goodwill; favorable traffic density 
route segments--sufficiently high traffic generating points 
to tempt establishment of a pricing action to increase the 
carrier’s share of the market; favorable economic con- 
ditions--cost levels not rising due to other factors; and, 
favorable regulatory environment--no legal restrictions 
which would hamper application of the plan. 

There appeared to be four economic criteria under- 
lying the initiation and continuation of aggressive price 
changes: that demand for the service with respect to 
price change within the market was relatively elastic 
thereby permitting gross revenue to increase with a re- 
duction in unit revenues; that cost behavior would be such 
that net revenues would increase; that differentiated 
market demands were independent of each other so that 
pricing to one type of demand within a price level would 
not hamper ability to sell to other types of demand within 
that and other price levels; and, that regulation would re- 
strain competitors from engaging in a price war. 

Disappointingly few truly aggressive price discounts 
were found, apparently because of: close regulatory su- 
pervision; managerial fear of unfavorable cost conditions; 
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public acceptance of lower-priced fare levels which obvi- 
ated the necessity of testing discounting schemes; the 
increased resort to use of non-price competition actions; 
the concurrent use of multi-carrier discounts and sur- 
charges based on historical precedent; and, the Board’s 
permission to other carriers to meet pricing discounts. 
These reasons were interrelated; however, cost-based 
pricing, non-price competition, and price retaliation were 
found most significant. 

Microfilm $6.50; Xerox $22.95. 509 pages. 


THE CANADIAN SURVEY OF MANUFACTURERS’ 
INVESTMENT: A STATISTICAL STUDY. 


(L. C. Card No. Mic 60-6294) 


Richard Arthur Holmes, Ph.D. 
Indiana University, 1960 


The Canadian survey includes preliminary and final 
estimates of actual investment as well as original and re- 
vised forecasts annually, by province, industry, and type 
of investment. The reliability of these estimates is ex- 
amined in this study, and an attempt is made to improve 
the estimating methods employed in surveys of this kind. 

The method of obtaining the investment of establish- 
ments not included in the survey is imperfect. It assumes 
that the reporting group account for the same proportion 
of industry investment as of industry sales. For estimat- 
ing levels of investment this assumption is generally pref- 
erable to the alternative assumptions tested. However, 
improved estimates would probably be obtained if: 


a. the samples were stratified: 


b. the investment of relatively new establishments 
was added after estimating the investment of all 
others; and 


a more representative sample of small establish- 
ments were obtained. 


The large number of investment surveys per year is 
one of the most striking features of the Canadian program, 
and one wonders if the preliminary actual and revised fore- 
casts are necessary. The tests conducted show that the 
preliminary estimates have been significantly better than 
the original forecasts. They have been more accurate and 
more consistent. However, the revised forecasts have not 
shown greater consistency than the original forecasts, and 
they should probably be discontinued. More resources 
would then be available for improving the original fore- 
casts. 

The need for improvement is great. In many cases, 
the original forecasts are no more accurate than the pre- 
vious year’s final actual estimate. Perhaps with a smaller 
sample the total error could be reduced through more ef- 
fective control of non-sampling errors. Regression models 
could also be used to improve the estimates. 


Simple and multiple linear regression models are tested. 


With the simple linear case: 


1 
Ay 


where: 


= a+bF, 





A " = adjusted final actual investment for the year t 
F = original forecasts for the year t 


This model reduces a total investment error from -$80.5 
million to + $20.0 million, primarily as a result of im- 
proved estimates for new and repair machinery and equip- 
ment investment. 


The multiple linear regression model tested is of the 
form: 


A, = B,+B,F,+B,A,_,+B,S, +B,R,,+B,C, +B, L,,+B,G,,+ 
B, E., 

where: 

A‘, = adjusted final actual investment for the year t 


F + = original forecasts for the year t 


A,_, = final actual investment for the year t-2 


S;, = Sales for the taxation year t-1 


1 


= profits for the taxation year t-1 


= a measure of capacity needed for the taxation 
year t-1 


= a measure of liquidity for the taxation year t-1 


= a measure of age of assets for the taxation year 
t-1 


Ey, = a measure of expectations for the taxation year 
t-1 


This more complicated model provides improvements 
greater than those obtained with the simple linear equation 
with all types of investment. Frobably some similar pro- 
cedure would be well worth the cost to the Canadian gov- 
ernment. Microfilm $2.90; Xerox $10.15. 221 pages. 


ECONOMICS OF LOGISTIC SUPPORT: 
AN ANALYSIS OF POLICY AND THE COST 
AND PREPAREDNESS CONTRIBUTIONS OF 
PREMIUM TRANSPORT OF MILITARY CARGOES. 


(L. C. Card No. Mic 60-6379) 


Douglas Norin Jones, Ph.D. 
The Ohio State University, 1960 


This study selected the transportation segment of the 
logistic cycle for critical examination in terms of what 
the economics of high-speed transportation contributes to 
defense practice and what defense posture implies for 
transportation. It focused attention broadly on the trans- 
port area in analyzing the military establishment both as 
carrierandasshipper. Frequent comparisons were drawn 
between business and Department of Defense policy and 
practice and examined for their validity. Some public 
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policy dilemmas attendant upon the fact of long-term lo- 
gistic support were identified and treated. 

It was hypothesized (1) that premium (high-speed) 
transport, principally airlift, of military cargoes makes 
the critical contribution to minimizing costs and maximiz- 
ing preparedness in total logistic response, and (2) that 
the nature of the logistic response to the military threat 
poses unique and substantial issues for public policy in 
military-industry relations both in transport and manu- 
facture. 

The logistic system is seen to be necessarily the 
image of the combat forces it is required to support. It is 
striving to react in the shortest possible time to the de- 
mands of military forces and to do so from the smallest 
stockpile of material. Mobilization concepts are not ruled 
out, but are seen to enter at an earlier point in the de- 
fense process. 

Developing technology has aggravated the cost of sup- 
port because of increased complexity and high obsolescence 
rates of modern weaponry. Relief was found in the refine- 
ment of procurement techniques, in particular the selec- 
tive management of materiel, and the tailoring of high- 
speed transport support as a trade-off for inventory mass. 

This integration of the military and industry in the in- 
terest of business efficiencies and responsiveness was 
seen as having undesirable social costs interms (1) of 
disturbing the balance between public/private authority, 
responsibility, and accountability for defense support; 
and (2) of contributing to industrial concentration patterns 
in conflict with general public policies. 

The activities of the military as shipper are character- 
ized by two features designed toward business simulation. 
These are the single manager and industrial fund arrange- 
ments. While they provide some organizational economies, 
they were viewed as not altogether enhancing either the 
procedural or the operating responsiveness of the trans- 
port system. 

The military requirement for air transportation and 
the commercial offering were analyzed, with the latter 
found adequate only in the domestic case of the contract 
carriers. In overseas requirements the continuing con- 
troversy between the Military Air Transport Service and 
the civil airlines industry was appraised in terms of cost, 
policy, and preparedness. The civil carriers cannot now 
be relied upon as a source of airlift in all types of emer- 
gency situations — either in equipment or in timeliness. 
The military’s disclaimer of responsibility for the eco- 
nomic stability of the airline industry was concurred in, 
but present implementation of the 1960 “Presidentially 
approved courses of action” were seen as largely resolv- 
ing the point. With the latter, a bargain was struck be- 
tween the contending forces — the military gaining mod- 
ernization of the MATS fleet and the civil airline industry 
gaining an increasingly larger share of military traffic. 

Microfilm $2.75; Xerox $7.00. 150 pages. 











MANAGEMENT AIDS FOR 
SMALL—SCALE RETAILERS 


(L. C. Card No. Mic 60-6382) 


Martin Lee King, Ph.D. 
The Ohio State University, 1960 


One important way of increasing the “value added” by 
small-scale retailers to the United States economic 
system is to improve performance by these individuals of 
the entrepreneural function. In accomplishing this objec- 
tive, prime emphasis must be placed on the educational 
process whereby the faculties and capacities of small- 
scale retailers to manage effectively their businesses are 
enhanced. As envisioned in this study, management as- 
sistance programs provide the framework within which 
the individual has an opportunity to develop and make more 
effective use of what creative and original talent he may 
possess. 

A major purpose of this treatise was to develop a com- 
prehensive view of management aids available to small- 
scale retailers. A second purpose was to test in a limited 
area the extent to which small-scale retailers make ef- 
fective use of prevailing programs of management assist- 
ance. A third purpose was to determine the reasons for 
the use or nonuse of these aids. 

The first phase of this study involved the collection and 
analysis of management aids available to small-scale 
retailers through the activities of manufacturers, trade 
associations, wholesalers, and government agencies. 

To ascertain on a limited scale the extent to which re- 
tailers utilize these aids, personal interviews were con- 
ducted by the author with 272 small-scale retailers in 
Lexington, Kentucky. Several selected working hypotheses 
were then derived from the data to explain why these re- 
tailers do or do not make effective use of these aids. The 
final part of this investigation contains a conceptual frame- 
work which serves as a guide for sponsoring institutions 

in developing and maintaining effective programs of man- 
agement assistance. 

This pioneering and original study indicates that there 
are a multitude of management aids currently available to 
small-scale retailers. From data obtained in the Lexington 
Survey, it is also apparent that respondents make only 
limited use of these programs. In explaining this situation 
there are, on the one hand, factors over which sponsoring 
agencies exert considerable control. These considera- 
tions reflect essentially the failure of sponsoring agencies 
to plan, organize, and control these programs in terms of 
the specific needs of small-scale retailers. On the other 
hand, this study points out certain personal characteristics 
of small-scale retailers which impede their effective utili- 
zation of these aids. Of prime importance in terms of the 
latter is the ineffective performance of the entrepreneural 
function by small-scale retailers. 

Finally, this study emphasizes the conclusion that 
small-scale retailers cannot have their stability insured. 
What is required, therefore, is the maintenance of an 
environment which encourages freedom of competitive 
opportunity and an intense desire on the part of small- 
scale retailers for self-development. 
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ECONOMICS, FINANCE 
AN INQUIRY INTO THE INVESTMENT AND 
ECONOMIC IMPLICATIONS OF THE 
VARIABLE ANNUITY PAYOUT PERIOD 


(L. C. Card No. Mic 61-1339) 


Bob Eugene Hall, Ph.D. 
University of Arkansas, 1961 


Major Professor: Harold A. Dulan 


The variable annuity is, unquestionably, one of the 
most widely discussed new insurance concepts in recent 
years. One of the most vital and least understood aspects 
of the variable annuity is the payout period (the period 
when the annuitant receives annuity income). Particularly 
complex are the investment and economic aspects of the 
variable annuity in the payout period. This study is 
oriented to the investment, economic, and insurance im- 
plications of the variable annuity payout period. 

Participating Annuity Life Insurance Company of 
Fayetteville, Arkansas, the only commercial life insurance 
company devoted specifically to the development of a 
«pure variable annuity” (i.e., a contract with no guaran- 
tees of mortality and expense assumptions) and issuing 
only variable annuities, provided an invaluable framework 
and source of reference for the study. Furthermore, this 
company has, since its inception, maintained a predom- 
inantly equity portfolio. 

The study is primarily concerned with: (1) the role of 
guarantees (mortality, expenses, and taxes) in the payout 
period; (2) the role of total investment income in variable 
annuity benefit calculations; (3) the question of the relative 
desirability of separate vs. combined funds (Accumulation 
and Payout Funds); (4) the development of a basic port- 
folio structure for the variable annuity Payout Fund; 

(5) the basic theoretical investment considerations as ap- 
plied to the variable annuity payout period; and (6) the 
question of whether or not the life insurance industry 
should immediately plunge into the variable annuity field. 

The findings of this paper concerning these areas were: 

(1) Ordinarily, the companies should not guarantee 
mortality, expense, and tax assumptions since such action 
is in direct conflict with the “pure variable annuity” con- 
cept. Furthermore, such guarantees most likely would 
lead to reduced yields and endanger the safety of principal. 

(2) The total yield of investment income should be 
emphasized if the true perspective of the role of the port- 
folio manager is to be attained. The total yield will in- 
clude interest, dividends, and net realized and unrealized 
capital gains. 

(3) The portfolio of the Accumulation and Payout Funds 
should not be segregated by assets. The segregation of 
assets of the two funds could conceivably weaken the bal- 
ance between growth and income securities, plus the fact 
that such action would definitely incur greater costs due 
to the duplication of calculations. The needs of the two 
funds were found to be basically the same. 

(4) The basic portfolio structure should be primarily 
in common stocks, other equities, or creditorships con- 
vertible into equities. The annuitant’s needs can ordinarily 
best be met over a period of years by the variable portion 
being primarily in common stocks, whether the economy 
is experiencing normal growth, deflation, inflation, or 
hyperinflation. 





(5) The basic investment considerations encompassed 
the desirability of high dividend to earnings securities, 
high grade securities (predominantly) and with a favorable 
eye to those commons with a leverage factor. Further- 
more, the study found that a policy of market prices as 
the sole criterion of security analysis should be avoided. 

(6) The industry should not plunge immediately into 
the variable annuity field. Rather, the industry should 
first develop the variable annuity with the use of a pilot 
company, i.e., use of a “pure variable annuity” company 
(such as PALIC) as the issuer, with those conventional 
companies (such as the large Eastern companies) desiring 
to participate permitting their field forces to broker vari- 
able annuity business with the pilot company. Thus, the 
pilot company gets growth and the advantage of speciali- 
zation, while those companies participating get another 
tool for the agent’s sales kit plus experience in the area 
of the variable annuity. In this way, the industry can 
eventually have, if it desires, a developed and tested 
product with new perspective as to the aforementioned 
problems and questions. Such an approach holds great 
promise that the variable annuity could experience an or- 
derly and scientific development. 

The application of research findings, both financial and 
economic, in the opinion of this author, is a vital requisite 
as an integral part of the variable annuity if acceptable 
success is to be attained. 

Microfilm $5.75; Xerox $20.30. 450 pages. 


FINANCING ECONOMIC DEVELOPMENT OF 
BURMA SINCE INDEPENDENCE 
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Kuldip Singh Mali, Ph.D. 
Indiana University, 1960 


Burma attained her independence from British rule in 
1948. Since then she has been endeavoring to resolve her 
problems--political, social, and economic--which she in- 
herited from the British and World War II. Economic de- 
velopment is the hard core of these problems. Through 
economic, political, and social changes Burma aspires to 
build a “welfare state” in which the religious and spiritual 
values of her heritage will be blended with the benefits of 
modern technology. 

The chief goals of her economic development are the 
correction of the present imbalance in the economic struc- 
ture which has resulted from the over-emphasis of the 
British on agricultural and natural resource development 
against industrial development, and the raising of the 
living standards of her people to a reasonably adequate 
level. 

In 1952-53, Burma launched an ambitious Eight Year 
Plan for economic development. Within two years after 
its inception the Eight Year Plan got into difficulties and 
could not be continued at the originally planned levels. 
The problems of balance of payments and inflation arose 
and the plan had to be modified to a Four Year Plan, which 
was adopted in 1956. 

The economic projects, in the early years of the plan, 
were largely financed from the foreign exchange reserves 
which had piled up by the sale of rice in the buoyant world 
market of the Korean War boom. The foreign exchange 
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reserves fell to a critical point in 1955 due to the heavy 
capital expenditures of the government during the earlier 
years and the fall in the world price of rice. The deple- 
tion of foreign exchange reserves made Burma rely in- 
creasingly on foreign finance. Foreign loans and aids have 
political implications and their availability is not certain. 
Greater reliance, therefore, should be placed on domestic 
finance. 

The large public expenditures, unmatched by the in- 
crease in output, led to inflationary pressures which were 
relieved by the liberalization of imports. Liberalization 
of imports uses up foreign exchange which is required for 
the capital program. Therefore, Burma should develop 
its sources of domestic finance to mitigate inflation. The 
non-inflationary sources of domestic finance would be 
forthcoming from the development of tax revenues and by 
the improvement of the capacity and efficiency of public 
enterprises. 

Over the next three years, Burma will not suffer from 
a shortage of finance to maintain the present levels of 
capital formation and consumption. This does not mean 
that additional foreign finance would not be desirable. 

On the contrary, foreign finance must play an important 

supporting role to relieve temporary pressures and short- 

ages that usually arise in the process of development. 

A policy of strengthening domestic finance is a condition 

for maintaining adequate inflow of foreign capital. 
Microfilm $4.00; Xerox $14.20. 311 pages. 


INTEGRATION OF CORPORATE AND 
INDIVIDUAL INCOME TAXATION 


(L. C. Card No. Mic 60-6965) 


George Edward Philips, Ph.D. 
Michigan State University, 1960 


Major Professor: Charles J. Gaa 


Federal corporate and individual income taxation in the 
United States is not at present integrated because the cor- 
poration pays a tax, essentially at a flat rate, on its entire 
income, while the shareholders are taxed only on the dis- 
tributed corporation income, largely without regard to the 
corporate tax paid. Corporation income is likely to be sub- 
ject to total income taxes that are either greater or smaller 
than would have been paid if the same amounts of income 
had been taxed directly to the shareholders. Full integra- 
tion would require that the entire corporate income, 
whether distributed or not, be subject to progressive in- 
dividual taxation. 

The case for integration on grounds of equity or fair- 
ness in taxation is very strong. An attempt to come close 
to full integration would substantially increase tax admin- 
istration and compliance problems, while the economic 
effects of integration are not clearly favorable or unfavor- 
able. An evaluation of the extent to which integration is 
desirable involves weighing greater equity against admin- 
istrative disadvantages. 

One’s attitude towards integration depends in part on 
the concept of income accepted. The “accretion concept,” 
which is consistent with integration, has great merit as an 
ideal or directional guide in tax policy questions and in 





accounting theory. The prospects for sound progress in 
accounting principles and practice and for settling many of 
the current theoretical controversies in accounting would 
be much improved if the accretion concept of income were 
to receive more attention. The accretion concept empha- 
sizes changes in economic power rather than “realization” 
of income. The special treatment now given to such in- 
come items as capital gains and state and local bond in- 
terest is a major source of administrative problems of 
achieving nearly full integration. Integration could be ac- 
complished much more easily if distinctions among kinds 
of income were eliminated. Even without integration, tax 
administration would be greatly simplified by such a step. 
Relatively little has been done to analyze or explore in 
any detail the administrative problems of integration. 
More thorough study of these problems is desirable. 

Proposals for less than full integration include (a) tax- 
ing corporations only on undistributed income, (b) treating 
the corporation tax as a withholding of individual income 
tax, (c) excluding a portion of dividends from taxable in- 
dividual income, and (d) allowing individuals a credit 
against tax based on dividends received. In general these 
proposals involve relatively little administrative difficulty 
but achieve partial or full integration of only distributed 
corporate income and are questionable with regard to 
equity. Other possible approaches to integration include 
partial use of the partnership approach (taxing corporate 
income directly to shareholders) and the capital gains 
approach (taxing shareholders on dividends received plus 
either the change in market value of the stock or the gain 
or loss on disposition of the stock). 

Aside from questions of political feasibility, the most 
promising approach to nearly full integration appears to 
be a combination of two methods. Shareholders of large, 
widely held, corporations would be taxed on dividends plus 
the change in market value of stock, while shareholders of 
small, closely held, corporations would be taxed on divi- 
dends plus their share of undistributed profits. A choice 
between the two methods might be given to companies 
which do not clearly fit either of these categories. This 
combination approach to integration has some conceptual 
and practical advantages over other approaches. 

Certain provisions of the Internal Revenue Code, in- 
cluding the option (Subchapter S) given certain corporations 
to be taxed somewhat like partnerships, are related to 
integration. As a whole, these provisions accomplish little 
towards integration, only partially correct the relative 
overtaxation of income derived from corporations, and do 
not eliminate any of the relative undertaxation. Subchapter 
S could be used as a starting point for gradually coming 
closer to integration by making the election compulsory 
for at least some corporations. 
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ECONOMICS, HISTORY 
THE LEHIGH CANAL AND ITS EFFECT 
ON THE ECONOMIC DEVELOPMENT 
OF THE REGION THROUGH WHICH 
IT PASSED--1818-1873. 


(L. C. Card No. Mic 60-495) 


Anthony Joseph Brzyski, Ph.D. 
New York University, 1957 


Research Adviser: Professor Ralph W. Hidy 


Economic development as a topic for the writings of 
social scientists is currently experiencing extreme popu- 
larity. The problem of how to achieve higher living 
standards, particularly in so-called underdeveloped areas, 
has attracted the attention of research workers in the 
United Nations, in the governments of various countries, 
in colleges and universities, and even in business organi- 
zations. Effective planning of the development of under- 
developed areas must be based upon an understanding of 
how areas, regions, and nations grew in the past. The 
basic purpose of this thesis is then to add to the under- 
standing of past regional economic development. 

In so far as economic factors are concerned, the 
growth of a firm, an industry, or a region depends upon 
two basic considerations: (1) the cost of carrying on an 
economic process at a given location, and (2) the cost of 
bridging the distances that separate the given location 
from its source of materials and/or markets. The first 
consideration is commonly termed production cost and the 
second transportation or transfer cost. Assuming all non- 
economic factors to be equal, the location most conducive 
to economic growth for a firm, region, or industry would 
be where the sum (total costs) of these two basic costs 
would be least. 

To simplify this study, transfer costs were singled out 
as serving to provide the best individual explanation for 
the economic development of the Lehigh Valley during the 
period in question. Consequently, only incidental attention 
has been paid to the role of production costs in this dis- 
sertation. 

Inasmuch as the canal of the Lehigh Coal and Naviga- 
tion Company was the only major internal improvement 
introduced during the first half of the nineteenth century, 
it was further assumed that an examination of its construc- 
tion and, in particular, its operation would throw much 
light on the role of transportation costs in the economic 
development of the Lehigh Valley. Moreover, it was be- 
lieved that since the Lehigh Company had a virtual monop- 
oly on cheap transportation in the valley for two to three 
decades, a useful purpose was served by examining the 
records of the company to get an understanding of how the 
company’s policies affected the area’s development. 

The greatest amount of attention was paid in this study 
to the policies and personnel of the Lehigh Company since 
it was believed that the unique position of the company in 
providing cheap transportation in the Lehigh Valley was a 
fundamental factor accounting for the economic develop- 
ment of the region. Basic economic activities--agriculture, 
mining, and manufacture--were examined at different dates, 
before and after the construction of the canal, to determine 
if the growth of these activities was affected by the build- 
ing of the canal. Comparisons were made with rates of 





growth of these economic activities in the state of Penn- 
sylvania and in the nation. Some understanding of the im- 
pact of the growth of the region upon the company’s opera- 
tions and, more specifically, the canal were also brought 
to light. 

To some extent this research also considered the notion 
that the Lehigh Company was solely the achievement of 
one great man--Josiah White. It is the conviction of this 
writer that overemphasis on the creative role of certain 
individuals tends to deflect attention from the social and 
cultural factors which make up his environment and influ- 
ence his actions and aspirations. 

To sum up, it was assumed that through the careful 
study of the behaviour of a particular business enterprise, 
playing a dominant role in providing transportation for an 
entire region, an understanding could be achieved of the 
fundamental nature of transfer costs in determining the 
rate and direction of economic growth in a given society. 

As a result of the analysis it was concluded that: 

1. The Lehigh Canal was a dominant force in the eco- 
nomic development of the Lehigh Valley, particularly be- 
tween 1830 and 1855. 

2. The policies of the Lehigh Company with regard to 
the operation of the canal, the sale of anthracite and water 
power, and the promotion of towns and industries definitely 
contributed to the growth of the region through which its 
canal passed. 

3. Because the company’s managerial policies were 
governed by short-run interests the role the company 
played in the valley’s development was less important than 
it might have been. 

4. Josiah White was not a genius but a fallible human. 
His greatest contributions to the early beginnings of the 
company were his fortune and perseverance. In addition, 
White was an innovating entrepreneur of the adaptive 
rather than the creative category. Without him the canal 
would not have been created when it was, and without his 
obsession about the superiority of canals the policies of 
the Lehigh Company might have been more effectively ad- 
justed to the advent of railroads. 

5. Weberian theory of least-cost determination of a 
firm’s location was reasonably demonstrated by the con- 
centration of the anthracite iron industry within the valley 
in the vicinity of Allentown. 

6. The Gras concept of stages of capitalism was to 
some extent illustrated by the changes in the managerial 
organization and financial policies of the Lehigh Company 
between 1818 and 1873. 

7. Current economic theory’s emphasis upon trans- 
portation as an important factor in the growth of under- 
developed countries or regions seems justified on the 
basis of developments within the Lehigh Valley between 
1818 and 1873. The increased division of labor and special- 
ization which was evident in the industrialization, urbani- 
zation, and agricultural growth of the Lehigh Valley 
(1820-1860), could be reasonably ascribed to the advent 
of the Lehigh Canal upon the region’s transportation 
scene. Microfilm $14.45; Xerox $51.55. 1145 pages. 
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SOURCES OF CAPITAL OF EARLY ILLINOIS 
MANUFACTURERS, 1840-1880. 


(L. C. Card No. Mic 61-166) 


Mary Oona Marquardt, Ph.D. 
University of Illinois, 1960 


Fifty case histories were made of some of the early 
Illinois manufacturers. It was found that nine of the fifty 
started with small scale operations in the 1830’s, six in 
the 1840’s, fourteen in the 1850’s, nine in the 1860’s, and 
twelve in the 1870’s. All of these manufacturers were 
producing in the state before 1876. 

Twenty-three manufacturers used savings from wages 
earned while working for others as the original funds with 
which they started a small manufacturing shop of their 
own or joined with ancther person in the establishment of 
a partnership. Twelve men obtained their funds for the 
establishment of their manufacturing plant from a mer- 
chandise or commission business they owned. Many of 
these continued to operate a retail establishment while 
they were manufacturing. 

Real Estate was the source of the original funds for 
the manufacturing plant for two men among the group of 
fifty in this study. Three men obtained their funds by 
being taken into a working partnership thus being allowed 
to draw on the profits. Four men were manufacturing out- 
side of the state and brought these funds with them to es- 
tablish a manufacturing plant in Illinois. Six men obtained 
their funds from other means: farming, borrowing from 
an uncle, profits from a number of business enterprises, 
borrowing from a friend, the operation of a private bank, 
and work in the California gold fields. 

One of the greatest assets of these early manufacturers 
was their skill. Thirty-five among the fifty learned a 
trade, eleven men were merchants or commission agents, 
many of these had apprentice training as a clerk. One man 
passed the bar examination in New York state. Three men 
were college graduates, two from Mid-western colleges 
and one from an eastern college. These were highly edu- 
cated men for this time. Twelve of these men had twelve 
years of schooling or beyond. Ten more had ten years or 
more of schooling. 

Fifteen of the fifty manufacturers were born abroad. 
None were born in Illinois. Eight came from Germany, 
three from England, two from Ireland, one from Sweden 
and one from Canada. Of the other thirty-five, fourteen 
were born in the New England states. Of these, five were 
born in Massachusetts, five in Vermont, two in Maine, and 
two in Connecticut. New York was the birthplace of eleven. 
Three of the manufacturers were born in New Jersey, 
three in Pennsylvania, two in Ohio and two in Kentucky. 

The early manufacturing establishments were largely 
repair shops with new items manufactured in the spare 
time or on specific order. As the areas became more 
heavily populated more items were demanded. These 
products were then manufactured on a larger scale and 
were made available to the people in the area. 

Blacksmithing represented the leading skill of these 
manufacturers. Seven started as blacksmiths. All of 
these blacksmiths produced plows. For five of them plows 
were their more important product. The seven blacksmith- 
manufacturers were among the earliest producers in the 
state and they were probably the most important among 
the early manufacturers. 




















Each man in this group of early manufacturers in 
Illinois played an important part in the agricultural devel- 
opment of the state. His influence often extended over a 
wide area. His products helped the farmer produce a 
larger surplus. This in turn helped the farmer raise his 
standard of living and bring general prosperity to his re- 
gion. Illinois was an agricultural state at this time. 
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A MANAGERIAL HISTORY OF A COTTON TEXTILE 
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University of Alabama, 1960 


The general economic climate from 1865 to 1890 pro- 
vides the temporal environment in which Spartan Mills 
was conceived and organized. It was during these years 
that political, technological, and geographical forces com- 
bined to give economic impetus to the establishment of 
cotton manufacturing facilities in the Southern Piedmont. 

Through seventy years of management activities, 
Spartan Mills has been expanded from a small manufactur- 
ing operation into a large-scale, completely integrated 
organization encompassing all primary business functions. 
In physical size, the productive capacity of the company 
has been increased from a single plant of 30,000 spindles 
and 1,100 looms to include six major plants having a com- 
bined capacity of more than 200,000 spindles and 6,000 
looms, not including those of affiliated companies. At the 
same time, the book worth of the firm has increased from 
less than $500,000 in 1889 to more than $29,000,000 in 
1958--a conservative estimate based upon historical valu- 
ations. 

The history of Spartan Mills may be separated into 
three rather distinct stages of development, largely coin- 
ciding with the three major administrations which have 
directed the firm’s activities through the years. The form- 
ative or pioneer stage extended from 1888 to about 1900. 

It was during the financial uncertainty of these early years 
that a strong and aggressive management molded the com- 
pany into the physical form that it was to possess for some 
forty years. The second stage, beginning around the turn 
of the century and lasting until the early 1930’s was an era 
characterized by conservative managerial policy which re- 
sulted in financial stability and maturity. Thus was pro- 
vided a solid foundation for the third and last stage of 
Spartan Mills’ history. 

The stage of expansion and growth began in the early 
thirties under the shadow of extended industry depression. 
These were times which demanded a reevaluation of basic 
managerial concepts and philosophies. The passing years 
witnessed manifold growth in the structure and function of 
the organization. Through financial consolidation, product 
diversification, technological innovation, territorial expan- 
sion, and other managerial actions, Spartan Mills has 
gradually evolved into its present functional form. 
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PRICE THEORY AND INVENTORY CONTROL 
(L. C. Card No. Mic 61-1217) 


Charles Rickards Carr, Ph.D. 
Stanford University, 1961 


The principal purpose of this thesis is to consider, 
within the context of the standard economic theory of the 
firm, two classes of price-making linear cost generaliza- 
tions of the inventory model originating in the classic 
paper by Arrow, Harris, and Marschak on “Optimal Inven- 
tory Policy.” The extent of each generalization is in the 
number of controlled conditions: in this thesis, the de- 
cision-maker can control not only output (order) quanti- 
ties, but is free to determine the actual selling price as 
well. Within this decision framework, two classes of de- 
mand uncertainty are considered: the multiplicative and 
additive. Hence, the basic problem considered may be 
described as the further introduction of standard price 
theory into the theory of inventory control, or, equivalently, 
the introduction of uncertainty into the standard theory of 
the firm, with particular reference to the elementary 
theory of simple monopoly. 

The general plan of procedure is to follow a discussion 
of the problem under certainty, with static and dynamic 
models under uncertainty. Uncertainty is introduced into 
the deterministic structure in two ways, yielding an addi- 
tive model and a multiplicative model. [Illustrative exam- 
ples are given throughout. 

The standard single-stage deterministic model of 
simple monopoly is formulated in a manner designed to 
elicit the characteristic features of the inventory problem. 
The optimal policies and profits found are the standard 
results. 

The basic uncertainty model of inventory theory is 
formulated under the assumptions of particular interest 
in this paper, and the continuity exhibited by the objective 
function with the deterministic case on the one hand, and 
with the ensuing price-making models on the other, is in- 
tuitively explored. Some observations on the original 
price-taking variant of this model are made in terms of 
standard economic theory: uncertainty appears to provide 
a natural limitation on the indefinite expansion of the price- 
taking, if not perfectly competitive, firm even under linear 
cost assumptions. 

The static price-making model is first discussed under 
the assumption that demand X is defined multiplicatively: 
X = g(p)W, where W is a non-negative random variable 
distributed independently of price and having E(W) = 1. 
The function g(p) is the non-negative decreasing function 
of price as found in deterministic theory. The static model 
is next presented under the assumption that demand is de- 
fined additively: X = g(p)+U, where U is a random vari- 
able distributed independently of price, having E(U) = 0. 
The principal price theoretic results are as follows: the 
optimal price under multiplicative uncertainty is always 
greater, and under additive uncertainty always less, than 
the optimal price set in the equivalent standard monopoly 
models under certainty. Conditions involving only quanti- 
ties assumed to be known in the deterministic model are 
given for both models under which the optimal outputs will 
be greater than or less than expected demand at the optimal 


price. 





Dynamic models involving the infinite stage approxima- 
tion under simple monopoly -- a single price set at the 
beginning of the process -- are solved for the two types of 
uncertainty, and the major results of the static models in 
connection with price are found to hold true for the dynamic 
models. The principal effect of this extension of the anal- 
ysis is that under the additive model in general, and under 
the multiplicative model if the uncertainty is introduced 
uniformly, the optimal dynamic price is closer to the 
optimal certainty price than was true in the static analysis. 

Comparative operating characteristics are tentatively 
explored in the context of a discussion of model-building 
for the theory of the firm under uncertainty. 

Microfilm $2.75; Xerox $4.00. 75 pages. 


THE ECONOMIC ANALYSIS OF 
SOCIAL POLICY EVALUATION 


(L. C. Card No. Mic 60-6370) 


Blaine Eagle Grimes, Ph.D. 
The Ohio State University, 1960 


This study is an analysis of the processes and problems 
in the evaluation of social policy in American society. 

As an economic analysis it emphasizes the normative idea 
of economy of means to secure desired ends. Processes 
are investigated by which persons affected can judge and 
determine a course of action by its effectiveness in achiev- 
ing desired ends or objectives. 

Economics has been concerned traditionally with sev- 
eral ends which are aspects of the material well-being of 
people. As social policies affect phases of stability, se- 
curity, freedom, and other ends in addition to material 
well-being, an economic analysis of policy should encom- 
pass consequences for these and any other relevant ends. 

Policies are the means by which society achieves ends 
which individuals value. Most important are leverage pol- 
icies by which a group like Congress undertakes to affect 
the public generally. However, policies of General Motors 
and the United Steelworkers also affect the general public. 
In American society there are institutional arrangements 
which allow citizens to judge and influence Congressional 
and other governmental policies. The question is investi- 
gated whether members of the general public also have 
adequate power to judge and influence corporate and union 
policies as well as the policies of any other groups that 
affect them. The related question whether persons within 
these groups have power to judge and influence group pol- 
icies is also considered. 

How should policy judgments be combined? Whose in- 
fluence should count? A basic American ideal is that each 
person should have power equal to others in determining 
policies. On this basis a policy is “just” if all persons 
involved are affected in either identical or equivalent ways. 
Policy consequences which bear on only part of the indi- 
viduals involved constitute a problem which must be reme- 
died or, in justice, the policy cannot be undertaken. 
Furthermore, each group holding to a different judgment 
of the effects of a policy should have roughly equal bargain- 
ing strength in the final shaping of the policy. Presumably 
this would result in roughly equal benefits for each group. 
Another aspect of justice, equal opportunity, requires that 
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policies and their consequences should be available on 
substantially equal terms to all who choose. 

Economy in the achievement of ends requires that the 
means (policies) be evaluated. This is an action by indi- 
viduals and is based on the consequences of the policy with 
each given a weight or value. Both consequences and their 
values must be decided. Insights from social psychology 
on the theory of personality and the evaluative process 
are utilized. A model process of evaluation of a social 
policy is developed. 

The conclusions of the study for economic theory are 
that to be useful in policy analysis the traditional theory 
of the firm and industry must in large part be replaced by 
a theory based on the analysis of business policy evalua- 
tion by firms and other affected groups. The modern eco- 
nomics of stability and growth is useful particularly when 
it relates to empirical studies. But economic theory must 
also be extended to the analysis of consequences for ends 
in addition to material well-being. 

Microfilm $2.75; Xerox $9.45. 207 pages. 


PATTERN OF INSTALMENT BORROWING 
BY CREDIT BUYERS OF DURABLE 
GOODS IN 1956 AND 1957 


(L. C. Card No. Mic 61-1541) 


Maw-Lin Lee, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Guy H. Orcutt 


The postwar years have witnessed a tremendous 
growth in instalment buying of durable goods in the Amer- 
ican economy. Although many economists agree that in- 
stalment credit contributes to economic instability, they 
have been unable to reach a general conclusion as to the 
desirability or necessity of establishing stand-by controls 
as a stabilization measure. 

This study represents an integral part of the efforts to 
simulate the United States economy currently being made 
by the Social Systems Research Institute at the University 
of Wisconsin. The principal goal of this study, therefore, 
is to examine the pattern of instalment borrowing on dur- 
able goods purchases of “basic” decision units — household 
or spending units. 

The specific aspects of the subject that are studied in- 
clude: What economic and demographic factors contribute 
to the explanation of consumer borrowing behavior? What 
is the direction and magnitude of influences of these factors 
on the debt probabilities of durable goods buyers? Is the 
amount of borrowing predictable? Special attention is 
given to economic implications of the correlation between 
economic and demographic factors on the one hand and 
economic instability on the other. 

In our approach to the problems, we depend heavily on 
statistical theory and techniques. Wherever possible, 
multivariate techniques are employed and models of con- 
sumer borrowing behavior are constructed. Such model 
building is consistent with the efforts of the Social Systems 
Research Institute to provide behavioral models for pre- 


dictive purposes. 





The data used in the present study are derived from 
the 1957 and 1958 surveys of consumer finances, conducted 
by the Survey Research Center of the University of Mich- 
igan for the Board of Governors of the Federal Reserve 
System. 

The results of this study show that the debt probabili- 
ties of durable goods buyers rise and then fall with the 
rise in income. However, the amount of borrowing by 
credit buyers is positively correlated with their income. 
The correlation between age and the likelihood of being in 
debt is negative. The size of spending unit is found to have 
an incremental effect on debt probabilities but its influence 
on the amount of borrowing is in the negative direction. 
Occupationally, skilled, semi-skilled and non-skilled 
workers '1se credit more often than other occupational 
groups. However, they seem to borrow a smaller amount 
if they borrow. Professionals, managers and self- 
employed businessmen use credit less frequently. But if 
they borrow, they borrow a larger amount. Income change 
is found to have an inducing effect on the use of credit — 
particularly among those who experience a moderate rise 
or fall in income. However, income change seems to have 
a negative influence on the amount of borrowing. 

Among the factors associated with the amount of borrow- 
ing, the amount of expenditure is the dominant determinant. 
But in interpreting this high correlation, it has to be real- 
ized that the relationship between the amount of borrowing 
and the amount of expenditure might be a simultaneous 
rather than a causal-effect relationship. 

The present study also reveals that estimated economic 
relationships differed greatly between 1956 and 1957, pos- 
sibly as a result of the recession in 1957. Differences in 
the direction and magnitude of influences of various eco- 
nomic and demographic factors on the use of credit are 
also found among various age and marital status groups of 
buyers. Microfilm $2.75; Xerox $6.20. 129 pages. 


THE RELATIONSHIP BETWEEN CONSUMER 
SOVEREIGNTY AND THE FREE CHOICE SYSTEM: 
A THEORETICAL ANALYSIS. 


(L. C. Card No. Mic 61-1354) 


David Almond West, Ph.D. 
University of Arkansas, 1961 


Major Professor: H. B. Jenkins 


The purposes of this dissertation are: (1) to examine 
the theory of consumer sovereignty as it is currently being 
used in economic literature; (2) to set up a model under 
pure competition and a relative social framework so that 
the influence of the various time periods upon consumer 
sovereignty may be considered; (3) to introduce into the 
optimum model the various obstructions in the real economy 
which tend to limit the functioning of consumer sovereignty; 
and (4) to make certain suggestions, as to policy concern- 
ing these obstructions, which may seem pertinent as a re- 
sult of this study. 

This study examines the theory of consumer sovereignty 
as it is presented in the literature, first as isolated from 
other economic concepts, and thereafter as it is affected 
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by the degree of competition assumed by the various 
authors. The methodology of the study basically is to con- 
sider the single actions of the individual as he acts to im- 
prove his economic status. The methodological tools of 
the analysis are a check-list of questions applied to the 
choices of consumers, producers, and citizens; and a 
model economy to evaluate proposed relationships. 

The relationships between consumer sovereignty and 
the various adjustment periods are analyzed, revealing an 
increasing functional relationship between consumer sov- 
ereignty and time. Whereas in the market period the con- 
sumer’s demand curve may approach perfect inelasticity, 
permitting him almost no influence upon the immediate 
market position, the consumer’s influence upon price and 
quantity progressively increases, in the short-run, long- 
run, and secular long-run periods, as he proceeds to move 
his shorter period demand curves along a secular long- 
run demand curve which approaches perfect elasticity. 

The relationship between consumer sovereignty and 
the free choice system is analyzed by applying the check- 
list and the model economy to the choices of the consumer, 
the producer, and the citizen. It is concluded that, although 
consumer sovereignty and free choice are related tempor- 
ally, spatially and causally, the significant relationship is 
the functional relationship. Consumer sovereignty is re- 
lated in increasing function to the freedom of consumer 
choice, the power of the consumer to act upon his choices, 
the length of the adjustment period, freedom of producer 
choice, validity and understandability of market informa- 
tion, producer responsibility, and the efforts of the citizen 
to protect consumer free choice and to maintain the con- 
sumer’s power to act. The introduction of new factors-- 
product differentiation, changing tastes and income, and 
government decisions--forces the consumer to evaluate 





continually his consumption pattern. In each adjustment 
period, the consumer acts to maximize his utility by shift- 
ing his demand along the demand curve of the longer adjust- 
ment period. As he continues to investigate alternative 
goods and sources of goods, he ever tends toward a posi- 
tion of secular long-run general equilibrium; for only at 
that point does the consumer maximize utility, since only 

in the secular long-run period does the principle of con- 
sumer sovereignty function absolutely. 

As a result of this study and the conclusions drawn 
therefrom, it is recommended that (1) the term “consumer 
sovereignty” be used in the sense of “effective consumer 
sovereignty”; (2) the assumption that the consumer’s con- 
sumption pattern does not change be used quite sparingly; 
(3) the consumer be made more fully aware of his respon- 
sibilities to the producer and to the citizen; (4) the pro- 
ducer be made more fully aware of his responsibilities to 
the consumer and the citizen; (5) the citizen reconsider 
his responsibility to the consumer, since the function of 
the citizen originally arises from the expression of con- 
sumer sovereignty; (6) the producer recognize especially 
the increasing functional relationship between consumer 
sovereignty and the passage of time as efforts are made to 
determine consumer demand, since failure to do so may 
cause the producer to mistake the market-period demand 
or the short-run demand for the long-run demand, with a 
result that the producer had not at all expected; (7) the 
citizen establish as a primary goal of economic policy 
the facilitating of the principle of consumer sovereignty. 
A basic belief in the free choice system as the means 
whereby each individual can maximize his utility requires 
that the citizen act to facilitate consumer sovereignty. 

Microfilm $2.95; Xerox $10.15. 225 pages. 
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THE DEVELOPMENT OF A SHORTHAND 
APTITUDE TEST, USING RECOGNIZED 
SHORTHAND STROKES IN ITS CONSTRUCTION. 


(L. C. Card No. Mic 60-5123) 
Charles Vance Allyn, Ed.D. 
Boston University School of Education, 1960 


Statement of the Problem. This study was conducted 
in an effort to construct tests that will presumably meas- 
ure a student’s ability to master shorthand. 





Research Procedures and Techniques. The probable 
factors involved in learning a shorthand system were for- 
mulated, and subtests were constructed that might measure 
a student’s ability to learn shorthand. The subtests in- 
volved (1) Phonetic Spelling, (2) Reading Shorthand, 

(3) Writing Phonetics, (4) Writing Shorthand, (5) Writing 
Speed, and (6) Spelling. 








In 1957-58 two student populations participated in the 
experiment--a junior college group of approximately 200 
students and a high school group of approximately 480 students. 
The tests were administered during the first two days of 
classes, before the students had had instruction in shorthand. 

At the end of the first semester and at the end of the 
second semester of study, shorthand achievement tests 
were administered. These tests included exercises in 
dictation from studied and unstudied material at varying 
rates, transcription of this material into longhand, and 
word lists that test the knowledge of shorthand principles 
and size of vocabulary. 

Means, medians, standard deviations, and percentiles 
were computed for the student populations. An item anal- 
ysis on the basis of right-wrong answers was completed. 
Single and multiple correlations were computed on the 
test data from four groups: (1) 110 high school students 
after one semester of study, (2) 94 junior college students 
after one semester of study, (3) 108 high school students 
after two semesters of study, and (4) 129 junior college 
students after two semesters of study. 
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Summary of Findings. Using the scores of 110 high 
school students, the coefficients of correlation between 
the six subtests-- Phonetic Spelling, Reading Shorthand, 
Writing Phonetics, Writing Shorthand, Writing Speed, 
Spelling--and the first-semester dictation-transcription 
test (1957-58) were: .341, .305, .010, .283, .248, .329, 
and with the total score, .407; for 94 junior college stu- 
dent scores, .317, -.039, .051, -.071, .116, .362, and 
with the total score, .177. The Multiple R between these 
high school aptitude test scores and the first-semester 
criterion was .5028, with a standard error of .0736; with 
the junior college scores, .453, with a standard error of 
.0852. 

Using the scores of 108 high school students, the coef- 
ficients of correlation between the six subtests and the 
second-semester dictation-transcription test (1957-58) 
were .388, .246, -.0008, .182, .222, .367, and with the 
total score, .339; for 129 junior college student scores, 
.213, .010, .169, -.019, .130, .350, and with the total 
score, .227. The Multiple R between these high school 
aptitude scores and the second semester criterion was 
.528, with a standard error of .0717; with the junior col- 
lege scores, .404, with a standard error of .0757. 





Conclusions. Most of the individual subtests show 
slight to negligible relationship with the achievement cri- 
teria. 

The Multiple R’s for the high school groups indicate a 
relationship of some value. 

The test battery seems to predict success more effec- 
tively, even though slight, among high school students than 
among junior college students. Further, among high school 
students the battery seems to predict success more effec- 
tively at the end of the first semester than at the end of 
the second semester of study. 

Microfilm $4.00; Xerox $13.95. 310 pages. 





A STUDY OF THE MEMBERSHIP CRITERION, 
THE BASIC FEATURES, AND STUDENT 
APPRAISALS OF THE MICHIGAN STATE 

UNIVERSITY HONORS COLLEGE, 


(L. C. Card No. Mic 61-1157) 


Helen Ione Brown, Ph.D. 
Michigan State University, 1960 


Major Professor: Buford Stefflre 


This study purported to investigate factors affecting 
student attainment of the Michigan State University Honors 
College eligibility qualification and to evaluate student use 
of the special provisions designated for Honors scholars. 
Three groups of undergraduate women participated: 

Group A consisted of 192 Honors scholars; Groups B and 
C were comprised of 192 women each, randomly selected 
from female student populations with grade point averages 
of 3.15 to 3.49 and 2.50 and lower, respectively. The .01 
level of significance was established for statistical com- 
putations. 

Chi-square analysis of high school class ranks and 
Reading scores of these students revealed no differences 
in predicted scholastic ability between Groups A and B; 





Group C was significantly lower in academic potential as 
measured by these predictors. Chi-square and/or per- 
centage comparisons were then made of questionnaire 
responses of the participants to ascertain what non- 
intellectuai factors might explain differences among 
groups in academic achievement. Variables used were 
family size and structure; education, marital status, and 
occupations of parents; student perception of the influence 
of favorable and/or unfavorable faculty discrimination, 
gainful employment, and co-curricular activities upon 
academic grades; and the number of changes made in and 
present satisfaction with curricular majors. Group A had 
devoted significantly more time to scholastic co-curricular 
activities and had perceived significantly more favorable 
faculty discrimination; they reported more changes in 
major and greater satisfaction with present choices and 
general academic progress than B and C. Group A also 
had the largest percentage of gainfully employed members; 
B and C students worked somewhat longer hours and in 
general performed more physically demanding tasks. 
Very few students designated employment as a limitation 
in grade attainment. 

All groups believed that they were not achieving full 
academic potential. They listed co-curricular participa- 
tion, lack of self-discipline, motivation, and time, poor 
course background, and fear of examinations as deterrents. 
All groups expressed a desire for better instruction, more 
counseling, and a need to show more interest in and direct 
more effort to academic pursuits. 

Students in all groups favored Honors College member- 
ship because of the challenge, library privileges, superior 
instruction and counseling, and resultant faculty and stu- 
dent prestige. Honors scholars showed preference for 
eligibility criteria based chiefly upon grade point averages 
and faculty recommendations. Non-members favored 
eligibility criteria based upon combinations of college 
grades, high school records, co-curricular pursuits, 
special examinations, and/or completion of a special paper 
or project. 

Honors students primarily favored early registration, 
library privileges, “comping” courses, and waiving pre- 
requisites. They reported they felt out of place in grad- 
uate courses and faculty seminars, and that they lacked 
sufficient initiative for independent study. 

Results of the study show a difference in potential be- 
tween Group C and A and B, but not between A and B. 
Further study is recommended relative to factors differ- 
entiating between high ability achievers and non-achievers, 
identification and implementation of affective and cognitive 
motivating factors, and incidence and causes of attitude 
changes during college and the effects of such changes 
upon motivation, decision-making, and over-all college 
adjustment and achievement. 

Microfilm $2.75; Xerox $7.80. 170 pages. 
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A FOLLOW-UP STUDY OF GRADUATES 
FROM THE UNDERGRADUATE SCIENCE 
EDUCATION CURRICULUM AT THE 
OHIO STATE UNIVERSITY, 1948-1959 


(L. C. Card No. Mic 60-6367) 


Marjorie Hyer Gardner, Ph.D. 
The Ohio State University, 1960 


The research was concerned with a population specially 
prepared as science teachers through completion of the 
undergraduate science education curriculum at the Ohio 
State University during the twelve-year period from 1948 
to 1959. A follow-up study was designed to investigate 
the ‘holding power’ of the science teaching profession and 
the factors influential in decisions regarding science edu- 
cation careers. 

Data were obtained through a search of university 
records and by means of questionnaires completed by 82 
per cent of the population. The information was used to 
establish the relative proportions active and inactive in 
science education and to identify distinguishing character- 
istics of the two groups. 

The total population of four hundred and fifty persons 
who completed and returned questionnaires were classi- 
fied into two groups. Group I consisted of those who were 
employed as teachers, supervisors, or graduate students 
in science education, full or part-time, at the elementary, 
secondary, or college level. Group II included all persons 
who were not actively engaged in any phase of science edu- 
cation. 


Group I contained one hundred and sixty-one individuals. 


Only 35.78 per cent of those who had completed an under- 
graduate curriculum specifically planned for the prepara- 
tion of secondary-school science teachers were active in 
science education. Three were teachers of elementary 
science, eleven were teachers at the college level, and the 
remaining one hundred and forty-seven were secondary- 
school science teachers. 

Of the two hundred and eighty-nine, or 64.22 per cent, 
in Group II, one hundred and sixteen had taught science 
for a period and then left the profession. The other one 
hundred and seventy-three had never accepted science 
teaching positions. 

The occupational designations for Group II included 
eighty-six persons (29.76 per cent) who were teachers, 
administrators, or graduate students. 

The remaining two hundred and three members in 
Group II were employed in occupations other than educa- 
tion. Fifty were in science or engineering, forty-seven 
were housewives, thirty-three were in military service, 
twenty were business executives, eighteen in sales, fifteen 
in the medical professions, thirteen in government, six in 


clerical work, and one in farming. No one was unemployed. 


One factor was identified overwhelmingly by the one 
hundred and seventy-three persons who did not accept 
assignments, by the one hundred and sixteen who withdrew 
from science teaching, and by the additional thirty-two who 
planned to leave science education. That factor was the 
low salaries paid to science teachers. 

Over 80 per cent of the persons who left science teach- 
ing had no plan to return. Another 14 per cent were unde- 
cided, leaving 6 per cent who were thinking seriously of 
returning to science teaching. 





A higher percentage of the one hundred and seventy- 
three individuals who did not enter science teaching antic- 
ipated future activity. In particular, men in military 
service planned to teach after retirement; women with 
families expected to teach when their children were older. 

Future plans of the members of Group I included per- 
manent careers for one hundred and thirteen, intermittent 
careers for thirteen. One was undecided, and thirty-two 
planned to leave science teaching. 

Certain distinguishing characteristics were identified. 
The active science teachers had small, rural high-school 
origins, more high-school science credits, lower ability 
scores on the Ohio State Psychological Examination but 
higher scholastic achievement records in terms of cumula- 
tive point-hour ratios. The Group I members gave evidence 
as undergraduates of better teaching potential since they 
received superior grades in science methods courses and 
in student teaching. Stronger mathematical preparation 
and a higher proportion of physical science majors were 
particular characteristics of Group I. 

In addition to the necessity for improvement of science 
teaching incomes, other recommendations included devel- 
opment of a career concept of science teaching, improve- 
ment of guidance procedures, revision of the science edu- 
cation curriculum to include more course work in 
mathematics, and more careful placement of science 
teachers both in student teaching and in professional 
assignments. Microfilm $2.90; Xerox $10.15. 224 pages. 





FACTORS RELATED TO THE EDUCATIONAL 
ASPIRATION LEVEL OF SELECTED 
NEGRO AND WHITE SECONDARY 
STUDENTS AND THEIR PARENTS 


(L. C. Card No. Mic 61-1343) 


Louis Howard Kaiser, Ed.D. 
University of Arkansas, 1961 


Major Professor: Dr. R. K. Bent 


I, THE PROBLEM 


This study was conducted to determine the educational 
aspiration level of Negro and white students and their 
parents and to study some factors related to these levels, 
and the degree of relationship. An investigation was made 
as to the relationship of the students’ educational aspira- 
tion levels to their school attendance, achievement, intelli- 
gence, vocational intention, and to their parents’ educa- 
tional aspiration for them, their parents’ education and to 
their families’ size and income level. 


The problem suggested the following questions: 


1. What educational aspiration levels do selected sec- 
ondary students and their parents possess? 


2. Do these levels differ for parents and students? 


3. What is the relationship of aspirations to the sev- 
eral factors? 


4. Do these factors differ for the Negro and white 
groups? 
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5. What is the relationship of parents’ education and 
income to the aspirations of the parents for the 
students? 


The subjects were 64 Negro students and their parents 
and 62 white students and their parents. The students 
were randomly selected from grades 7 through 12 ina 
consolidated school district in the eastern section of 
Arkansas. 


Il. THE METHOD 


The data were secured from students’ school records, 
from guided interviews with the students, their parents, 
and their teachers. 

A white researcher procured the necessary data from 
the white schools and homes, and a Negro researcher 
gathered similar data from the Negroes. 

Correlation coefficients were computed between the 
aspirations of the four groups and the nine factors. 


Il. FINDINGS AND CONCLUSIONS 


When the correlations and means were compared and 
tested for significance, the following were the findings: 


1. The Negro students aspired to 14.4 years of school- 
ing compared with 14.6 years desired by the white 
students. The Negro parents desired 13.8 years of 
schooling for their children and the white parents 
wanted 14.3 years for theirs. 


. The aspiration levels of the two groups of students 
did not differ from those levels of their parents for 
them. 


. The educational aspiration levels of the white stu- 
dents and parents were significantly related to all 
factors. Aspirations levels of the Negro students 
were significantly related only to the education of 
their fathers and the aspirations of their parents 
for them. 


The levels did not differ statistically for the racial 
groups. The Negro students and their parents 
wanted approximately the same amount of education 
as the white students and parents. The range of 
vocational intentions of the white students was 
wider than that of the Negroes. The factorial dif- 
ferential for the two racial groups was substantial. 


The parents’ aspirations for their children were 
significantly related to their education and income. 


IV. IMPLICATIONS 


It appears that students’ aspirations are influenced by 
the various factors considered in the study. A student in 
deciding on further education does so, or should do so, 
within the frame of reference of these and other factors. 
Furthermore, his guidance counselors and parents should 
consider his aspirations, or the lack of them, in terms of 
these factors. 

Administrative and instructional efforts should be made 
to assist the students in the formation of realizable 
aspirations and in making these more attainable. 

Microfilm $2.75; Xerox $5.20. 105 pages. 





CATEGORIES OF CONCEPT FORMATION WITH 
AN EMPHASIS ON GEOMETRICAL CONCEPTS 


(L. C. Card No. Mic 61-920) 


Alvern Walter Kaufmann, Ph.D. 
The Ohio State University, 1960 


It is a known fact that students of mathematics can dis- 
tinguish between examples (referents) and non-examples 
of a given mathematical term or symbol and use the 
term properly despite an inability to give an acceptable 
definition of it. This suggests that such learning may re- 
sult from a teaching procedure other than one in which 
the definition of a term is presented as the initial intro- 
duction of a new mathematical concept. The general 
problem of this study is that of determining how concepts 
are developed, and how the meaning of geometrical and 
other mathematical terms is learned. 

After study in the field of psychology it was felt that 
the general method of attainment of concepts would lend 
itself to an analysis consisting of five categories, from 
most primitive to most complex, that would reflect the 
methods by which the understanding of concepts and the 
meaning of terms may be established. These are the 
categories: 


1. Conditioning -- Pre-conceptual Knowledge. 


2. Non-verbal Concept Formation -- Conceptual Knowl- 
edge. 


. Interrelationship of Term and Referent -- Referen- 
tial Meaning. 


First Level of Verbalization Involving Description 
of Referents -- Pre-analytical Meaning. 


. Second Level of Verbalization Involving Analytical 
Definition -- Analytical Meaning. 


In the first two categories listed, the type of learning 
is necessarily non-verbal. The third category, although 
involving words, is not considered to include the type of 
meaning that is communicated by verbalization. The type 
represented in this case is that which invoives physical 
or verbal connection between a word or symbol and its 
referent. Categories four and five are shown to involve 
two levels of verbalization depending upon whether meaning 
is established by description or explanation, or by an 
analytical definition. The findings of experimental studies 
with animal and human subjects are incorporated as they 
give evidence of the method and type of learning involved 
in the formation of concepts of geometric form at all 
levels. 


Findings and Implications of the Study 


1. Experimental results show that both animals and 
human beings are able to differentiate between two stimuli 
which differ in size, shape, tone or color without being 
able to conceptualize in the sense of being able to perform 
any meaningful operation with a single stimulus. This 
suggests that a child can distinguish between a triangle 
and a square before he can count the number of sides of 
each. 

2. Certain experimental results indicate that the 
types of learning exhibited by animals and children are 
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comparable when the child is below the verbal level. When 
this level is reached the similarity ceases even though no 
verbal clues may be used in the experiment. This suggests 
a dividing line in the categories of the development of 
geometrical concepts. 

3. In animals and human beings the method of training 
was shown to have a marked effect upon the type of learn- 
ing achieved, notably with respect to variation of the posi- 
tive stimulus. This is comparable with the use of varied 
examples of a concept in teaching, as opposed to the giving 


of one special case or a special case plus counterexamples. 


4. Experimental evidence supports the theory that 
referential meaning is possible of attainment prior to the 
attainment of a level of meaning by verbalization, in which 
a description or definition of the term can be stated. 
Thus, the exemplification of a mathematical term or 
symbol rightly precedes the definition of it, whenever 
possible. 

5. The literature also indicates that the pointing out 
of examples is not, in itself, an effective method of de- 
veloping analytical meaning unless accompanied by ex- 
planatory statements. 

Microfilm $2.75; Xerox $7.60. 162 pages. 


THE ACADEMIC SUCCESSES OF JUNIOR 
COLLEGE TRANSFER STUDENTS 
IN THE CALIFORNIA STATE 
COLLEGE BUSINESS DIVISIONS 


(L. C. Card No. Mic 61-401) 


Robert Irwin Place, Ed.D. 
University of Southern California, 1961 


Chairman: Professor Olson 


The state colleges of California as well as other four- 
year institutions, have been faced with steadily increasing 
enrollments of students transferring from junior colleges. 

This study was made to determine by comparative 
analyses the academic achievements and characteristics 
of junior college transfer students and four-year students 
in the business divisions of the California state colleges. 

The basic problem investigated was: Do students who 
receive lower-division preparation in the California 
junior colleges succeed as well academically in the busi- 
ness divisions of the California state colleges as students 
who receive their lower-division preparation in the four- 
year colleges? 

The colleges selected as representative of the Cali- 
fornia state college system were located in Chico, Sacra- 
mento, San Diego, and San Francisco. 

Six comparisons of achievement were made: (1) aca- 
demic achievement based on grade-point averages, 

(2) success or achievement in business courses, (3) per- 
centile ranks on college entrance examinations, (4) per- 
sistency toward graduation, (5) academic achievements 
of business and nonbusiness junior college students after 
entering the state college business divisions, and 

(6) achievement of transfer students from large and 
small junior colleges in California. 

Data were drawn from the records obtainable in regis- 
trars’ and personnel officers’ files in the selected state 





colleges. Statistical differences were determined by use 
of the t-test. 

By utilizing records of students registered as juniors 
in September 1957 and following them for a two-year 
period, it was found that the transfer students entered 
their junior year with a significantly higher scholarship 
average than was held by the native students; although 
entering with a higher grade-point average and indicating 
higher aptitudes on entrance examinations, transfer stu- 
dents were significantly less successful in scholarship in 
the first two semesters of the upper division but made 
satisfactory recovery during the remaining two semesters; 
at no time during the four semesters of the upper division 
did the transfer students, as a group, attain a scholastic 
average equal to or more than that which they had earned 
in the junior college; native students were more likely to 
survive the upper division and attain graduation; back- 
ground of business courses in the junior college did not 
have an effect on competitive grades; nonbusiness stu- 
dents from the junior colleges appeared to be superior to 
those who were junior college business majors in aca- 
demic accomplishments; <cademic performance was not 
influenced by the size of the junior college from which 
students transferred or their preparatory curriculum. 

In the interests of the junior college transfer student 
and his success in four-year institutions, it was recom- 
mended that further study be conducted on the problems 
related to guidance and counseling, grading standards, and 
curriculum development in higher education, particularly 
in the field of business education. 

Microfilm $2.75; Xerox $7.60. 162 pages. 


STUDENT ACTIVITIES AND SCHOOL REWARDS 
IN A MIDDLE-CLASS COMMUNITY HIGH SCHOOL: 
A STUDY OF THE EXTENT OF PARTICIPATION 
IN SCHOOL ACTIVITIES AND RECEIPT OF 
SCHOOL REWARDS AND THEIR RELATION TO 
CERTAIN IDENTIFIABLE PERSONAL 
BACKGROUND CHARACTERISTICS OF A 
GROUP OF NINTH-GRADE STUDENTS, 


(L. C. Card No. Mic 61-378) 


Alan Gordon Robertson, Ed.D. 
New York University, 1960 


Chairman: Professor John C. Robertson 


Introduction 


This study was undertaken to discover measurable dif- 
ferences in certain personal background characteristics 
between students most active in high school student activi- 
ties and those inactive, and between those receiving the 
most and the fewest school rewards and recognition in 
their grade; these differences cannot be associated with 
similar ones in socio-economic status. 





Design of the Research 


Extent of participation, and receipt of rewards, was 
measured for ninth-grade students (325) in a new high 
school in Nassau County, New York. This school district 
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is composed of post-war development homes. Activities 
measured included: Sports, Publications, Dramatics, 
Clubs, Music, Cheerleading, Baton Twirling, Service 
Squads, Attendance at dances, games, and plays. Rewards 
included: Election to student government, Recognition for 
grades and “honors” class recommendations, School con- 
duct and citizenship. Absence of negative citations was 
rated as a reward. Groups of approximately fifty each of 
highest, and lowest activities participants, and receivers 
were determined (total-four). 

Within these groups, the status score of each student 
was determined by a form of the Warner Index of Status 
Characteristics scale. The status of the highest vs. the 
lowest participants, and the highest vs. rewards receivers 
was compared by the chi square method. A random 
sample of forty students was drawn from grades nine 
through twelve and its scores were compared with those 
in both activities and rewards groups. A test was made to 
determine if individual status scores at either the upper 
or lower ends of the score range for all students would be 
related to identification as highest or lowest activities 
participants or rewards receivers. 

Numerical conversions of personal background char- 
acteristics were compared for significant differences 
within the activities and the rewards groups. 


Summary of the Findings 


1. Status scores for the comparison groups and the 
random sample ranges from the bottom of the lower 
middle (fifty-three) to ones in the upper middle class 
(thirty-one). The chi square test indicated no significant 
differences between the two activities groups, the rewards 
groups, or all four of these compared with the random 


sample. Mean status scores clustered toward the center 
of the lower-middle class. 

2. The chi square test indicated that differences in de- 
gree in activities participation or receipt of rewards were 
not related to status scores falling toward the lower or 


upper score range ends. 
3. The following personal background characteristics 


differed significantly at the one or five per cent levels for 
the groups compared. 


a. Highest Activities participants and rewards receivers 
showed the following differences over the lowest 
participants and rewards receivers: 


(1) Planned with their parents on more college edu- 
cation and careers in professional and manage- 
rial occupations. 


(2) Were enrolled in the college preparatory 
courses. 


(3) Received higher group test scores in intelligence, 
reading and arithmetic skills, and selected Dif- 
ferential Aptitude tests. 


Had fewer disciplinary problems and incidences 
of illegal absence. 

In addition the highest rewards receivers 
scored higher in social adjustment, and their 
educational and vocational plans coincided more 
with those of their parents for them. 


Lowest activities participants and rewards receivers 
showed the following difference over their highest 
counterparts: 





(1) Planned with their parents on terminal high or 
trade or business school education, and sales, 
clerical and skilled (semi-skilled for the re- 
wards receivers) labor occupations. 

In addition, the lowest rewards receivers 
had more parents indifferent to occupational 
plans for them. 


Since some of the above results reflect measurable dif- 
ferences in status in previous studies, the following conclu- 
sions may be drawn: 

1. Certain personal background characteristics can be 
associated with differences in degree of participation and 
receipt of school rewards. 

2. These differences can reflect like differences in 
status behavior which may not be determined in status 
ratings based upon occupation and house and neighborhood 
type. Microfilm $2.75; Xerox $9.00. 200 pages. 


CONSTRUCTION AND VALIDATION OF 
A SCALE TO RATE TEACHING SERVICES 
IN GRADES FOUR, FIVE AND SIX. 


(L. C. Card No. Mic 60-6488) 


Harvey Bert Scribner, Ed.D. 
Boston University School of Education, 1960 


Problem 


The purpose of this study was to construct and validate 
a scale to be used to rate teaching service to children in 
grades four, five and six. This study was concerned with 
the following three problems: 


A. To build a scale for rating teachers’ classroom 
service for the following learning needs of children: 


1. Adapting instruction to various levels of ability 
2. Providing different progress rates in learning 


3. Giving special help at points of weakness in 
learning development 


Encouraging individual and group self-direction 
and initiative 


Enriching learning to make it significant and 
useful. 


To determine the reliability of the teacher service 
rating scale. 


To discover the relationship that exists between 

(1) the ratings given to teachers on the above-listed 
services using the rating scale, and (2) pupil 
achievement. 


Procedure 


The criteria for the study were selected for their objec- 
tivity. They were found to be (1) observable, (2) measur- 
able, (3) within the ability of the teacher to provide, if she 
so desires, and (4) known to have some relationship with 
pupil achievement. 

A teacher’s service rating scale, complete with scoring 
guides and questions toassist boththe teacher andthe rater 
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was constructed. The scale incorporated the selected 
criteria and, after construction, underwent three revisions. 
During the process of revisions the scale was used by 
more than two hundred persons, whereas in determining 
its reliability and validity it was used by, approximately, 
thirty trained persons. The scale was planned for use by 
trained personnel through an interview technique in the 
teacher’s classroom. 


Checking the Scale for Reliability 


Two separate tests of reliability were administered. 
They were: 

1. Fourteen raters working in pairs in 1958-1959 
rated the services of sixty-one fourth, fifth and sixth 
grade teachers. Both raters listened to the same inter- 
view but rated the teacher’s service independently. The 
comparisons of the two ratings on the same teacher from 
the same interview had a reliability of .93. 

2. A further reliability check was made in 1960. 
A group of fifteen raters made two ratings on fifty teachers 
from grades three, four, five and six. Two raters inter- 
viewed each teacher in separate interviews and each, in- 
dependently, rated the teacher’s services. The comparison 
of the two separate ratings on two different interviews by 
two different people had a reliability of .90. 





Validation 


The teacher service ratings were compared with pupil 
achievement for a check on validity of the rating scale. 
The following comparisons were made: 

1. A mean change in the service ratings of thirty-five 
teachers of 33.5 on a rating scale with a range of 23-92 
resulted in achievement gains of four months in grade 
five; six months in grade six; and little or no change in 
grade four. 

2. The correlation between sixty-one teacher service 
ratings and the accomplishment quotients of their classes 
as determined in 1958-1959 was .47. 

3. A comparison by grade level of teacher service 
ratings and the pupil achievement gains of the same 
grade produced the following results: grade four, r = .34; 
grade five, r = -.17; grade six, r = .42. 


Teacher Service Improvement 





The basic purpose of constructing the rating scale was 
to improve teacher service to the learning needs of chil- 
dren. The following conclusions were made: 

1. After one year of specific supervisory service by 
Manning’ and McHugh,” the highest rated teacher in 1958, 
prior to the service, was lower than the lowest rated 
teacher in 1959. 

2. Although all teachers improved in the comparison 
of the teacher service ratings of 1959 with 1958, certain 
teachers in the lower quartiles in 1958 moved into the 
higher quartiles in 1959. 


1. JohnC. Manning, Research Fellow, Boston University. 
2. Walter J. McHugh, Research Fellow, Boston Uni- 
versity. 
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EVALUATING INITIATIVE AND SELF-RELIANCE 
IN INDUSTRIAL ARTS CLASSES 


(L. C. Card No. Mic 61-201) 


John Magnusen Shemick, Ed.D. 
University of Illinois, 1960 


The problem investigated was that of developing and 
testing a self-administered forced-choice inventory for 
evaluating the degree to which high school industrial arts 
students possessed initiative and self-reliance in an in- 
dustrial arts shop. 

There were two instruments developed in the study. 
The first of these was an observation rating scale which 
was used to obtain criterion scores. These scores were 
used to validate the results obtained from the second in- 
strument; the forced-choice self-administered inventory. 

The observation rating scale was constructed accord- 
ing to the Thurstone scaling technique as adapted to ob- 
servation rating by an earlier investigator. The procedure 
involved collecting 550 statements from 55 teachers who 
described behavior which characterized varying degrees 
of initiative and self-reliance. The statements collected 
were summarized in 97 behavior descriptions. Of these, 
37 were put into a tentative scale. They were selected 
according to the judgments of 25 industrial arts teachers 
who followed the equal-appearing interval scaling pro- 
cedure. Based upon the observed behavior of 182 students 
in two schools, the 37 item tentative scale was refined and 
reduced to 16 items. 

The forced-choice form used was that of four state- 
ments per item block, all of which appeared equally favor- 
able or socially desirable. The favorability of each state- 
ment was obtained by averaging 168 students desirability 
rating for each statement. The statements used were the 
97 obtained earlier. The 60 statements which were rated 
as favorable were grouped into 29 tetrads. The discrim- 
inating ability of each statement was based on the responses 
obtained from the 182 student criterion group. The re- 
sponses from the upper and lower scoring groups, accord- 
ing to the observation rating, were used to establish the 
final scoring key, wherein, each statement was assigned 
a plus one, zero, or minus one value. 

The forced-choice inventory was validated with a new 
sample of 75 students, who were observed and rated by 
three observers using the 16 item observation rating 
scale. The forced-choice inventory was administered for 
peer rating as well as self-rating. Each student rated a 
“liked-best” and “liked-least” peer according to the re- 
sults from a nominating procedure. 

The coefficients of correlation between observation 
ratings and all forced-choice inventory rating ranged from 
-.018 to .152. None of these were found to be statistically 
significant. The correlation between individual observer 
rating resulted in coefficients ranging from .444 to .525. 
The correlation between individual observers and pooled 
rating ranged from .650 to .820; all of which were statis- 
tically significant. 

It was concluded that the forced-choice self-administered 
inventory, as developed, was not valid for evaluating 
initative and self-reliance in industrial arts classes. The 
observation rating scale was found to be moderately re- 
liable. Microfilm $2.75; Xerox $6.60. 136 pages. 
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FACTORS ASSOCIATED WITH NEGRO VOTING 
IN A DELTA COUNTY OF ARKANSAS 


(L. C. Card No. Mic 61-1350) 


Victor DeVere Starlard, Ed.D. 
University of Arkansas, 1961 


Major Professor: Dr. R. K. Bent 


I, THE PROBLEM 


The purpose of this study was to determine the extent 
of the relationship between educational status, economic 
status, and related factors within a segment of the Negro 
potential voting population and the use of the franchise by 
these Negroes in a Delta county of Arkansas. In 1950, 
Negroes comprised more than 50 per cent of this county’s 
population. 

The major hypothesis: Educational, economic and re- 
lated factors are significantly related to the exercise of 
the Negro’s franchise. 


Il, PROCEDURE 


A list of potential Negro voters in this county was se- 
lected from the 1958 school census. A sample from this 
list resulted in 108 potential voters being interviewed with 
a schedule designed by the writer. These interviewees 
were placed in two major categories, voters and non- 
voters. These categories were divided into sub-areas 
according to educational, economic, and related factors. 
The sub-areas were (1) grade completed in school, 

(2) social studies taken in high school, (3) occupation, 

(4) home ownership, (5) payment of poll tax, (6) payment 
of property or personal taxes, (7) veteran status, (8) mem- 
bership in organizations, and (9) offices held in organiza- 
tions. The chi square, F-test and t-test were employed 

to determine the relationship of the sub-areas to voting at 
the five per cent level of significance. The social-studies 
teachers of this county were interviewed to ascertain the 
extent to which they taught respect for and use of the fran- 
chise. Nine reputed Negro leaders were interviewed in 
this county to ascertain their relative influence with the 
potential Negro voters. 


Il, FINDINGS 


For the population studied the data resulted in the fol- 
lowing findings: 

1. Forty-two per cent of those interviewed voted. 

This is relatively high for a rural area of the South. 

2. Significant relationships were found to exist between 
voting and grade completed in school, home ownership, 
occupation, payment of poll taxes, and payment of personal 
or property taxes. 

3. Non-significant relationships were found to exist 
between voting and social studies taken in school, veteran 
status, membership in organizations, and offices held in 
organizations. 

4. The interviewees over 35 years of age out-voted 
those 35 years of age and under. 

5. The older graduates out-voted the more recent 
graduates. 

6. Efforts were being made by the social-studies 
teachers to teach, directly or indirectly, the respect for 
and the use of the franchise. 





7. The reputed Negro leaders were mostly successful, 
professional people. They did use their influence to in- 
crease the Negro vote. They held extensive membership 
in national, state, and local organizations. 

8. Contrary to the popular belief that the Negro min- 
ister is the traditional leader in rural areas, only one 
was mentioned as a possible leader. 

9. No preventive voting factors were found. 

The hypothesis is partially accepted in terms of the 
above findings. 


IV. CONCLUSIONS 


On the basis of the population studied, the data sup- 
ported the following conclusions: 

1. Negroes in this county vote proportionately higher 
than Southern Negroes in general. 

2. The higher one’s educational attainment, the more 
apt one is to vote. 

3. The higher one’s occupational attainment, the more 
apt one is to vote. 

4. Home ownership and payment of taxes by Negroes 
do affect their voting behavior. 

5. Veterans do not necessarily out-vote non-veterans. 

6. Membership and offices held in organizations are 
non-significant factors in voting. % 

7. The findings support those of other investigators 
who have concluded that certain educational and economic 
factors are related to voting. 

Microfilm $2.75; Xerox $6.80. 143 pages. 


THE DEVELOPMENT OF A SCALE TO RATE 
THE RELATIVE SIGNIFICANCE OF 
SECONDARY SCHOOL TEACHING PRACTICES 
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Michael L. Thompson, Ed.D. 
University of Arkansas, 1961 


Major Professor: Dr. Rudyard K. Bent 


I, THE PROBLEM 


The purpose of this study is to develop a scale for 
making valuations of secondary school teaching practices. 
This study was designed to determine if these teaching 
practices can be reliably arranged along a continuum 
running from “Most Desirable” (those teaching practices 
considered as most necessary for the teacher to do a more 
efficient job in meeting the needs of youth) to “Least De- 
sirable” (those teaching practices considered as least 
necessary for the teacher to do a more efficient job in 
meeting the needs of youth). 


Il. THE METHOD 


The secondary school teaching practices considered 
and used in this study were those practices which were 
mentioned and discussed by leading authorities in methods 
textbooks. In selecting these practices 25 categories 
were used as a guide to be sure that as many aspects of 
teaching were covered and included as possible. The 
categories functioned as a guide, allowed a cross-check 
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between the different textbooks that prevented overlapping, 
and aided in checking the teaching practices that may have 
been overlooked. A final list of 283 items were selected 
for this study. 

This list of practices, each on an individual slip with 
directions for sorting, was sent to each of 95 professors 
of education, working in or connected with secondary edu- 
cation, who had previously been approached concerning 
the purpose of the study and had expressed a willingness 
to participate in the study. 

The scaling technique used in developing the scale is 
the *equal-appearing interval” technique which became 
well-known when Dr. L. L. Thurstone developed a number 
of attitude scales. 


Ill. FINDINGS AND CONCLUSIONS 


From the original list of 283 practices, a final list of 
81 practices was selected. The selection was made by 
taking the nine practices within each interval with the 
least amount of dispersion. The practices selected were 
those that were thought to give a uniformly graduated 
series of scale-values. 

The final list of 81 practices, item by item, was then 
tested for reliability by applying Chi Square. All of the 
81 practices showed significant departure from random- 
ness at the one per cent level of significance. 

The majority of the judges participating in the sorting 
of the practices for this study believe that it is desirable 
for classroom teachers to (1) use a variety of learning 
experiences in the classroom, (2) plan field trips with the 
class, (3) divide the class up for group work according to 
interest, ability, special skill and by student choice, 

(4) give instruction on studying techniques to the students, 
and (5) allow and encourage the gifted student to pursue 
special interests. 

Also, the majority of the judges believe that it was un- 
desirable for classroom teachers to (1) make students 
stand in front of the class as punishment for misbehavior, 
(2) use sarcasm in answering students’ questions, (3) be 
rude toward the student, (4) slap or spank students who 
refuse to obey requests or directions, and (5) use public 
humiliation on students who misbehave. 

Microfilm $2.75; Xerox $5.80. 117 pages. 


FACTORS IDENTIFIED BY PERSONNEL AS 
INFLUENCING ADJUSTMENT OF TEACHERS 
NEW TO MANHASSET IN 1956-1957: 

A STUDY OF THE TEACHERS EMPLOYED BY 
THE MANHASSET, NEW YORK BOARD OF 
EDUCATION FOR 1956-1957 TO DETERMINE 
WHAT FACTORS ASSIST OR HINDER THE 
ADJUSTMENT OF TEACHERS NEW TO A 
SCHOOL SYSTEM AND TO DISCOVER 
IMPLICATIONS FOR IMPROVING THE 
ORIENTATION OF NEW STAFF MEMBERS. 


(L. C. Card No. Mic 61-383) 
Mildred Minnie Webb, Ed.D. 
New York University, 1960 


This study grew out of an interest in the problems 
faced by teachers new to a school system, concern over a 





high turnover rate, and a desire to ease the adjustment of 
future teachers new to the Manhasset Public School System. 
The task became one of identifying the factors which con- 
cerned personnel considered as assisting or as hindering 
the adjustment of new teachers and of seeing what implica- 
tions these had for the orientation of new staff members. 
Teachers new in 1956 - 1957 were selected for study be- 
cause they werethe lasttobe granted tenure. It was hoped 
that incidents in and influences upon their probationary 
period could readily be recalled by them and by their pro- 
fessional associates. 

Data was collected by means of interviews and question- 
naires. 

The Superintendent was requested to respond on two 
levels. One was for the purpose of obtaining general in- 
formation from the top administrator concerning the se- 
lection of new teachers, their probationary period, place- 
ment, recruitment, rewards, personnel shifts, etc. The 
other was to supply specific information on each of these 
new teachers. 

Each principal was requested to supply data regarding 
each new teacher assigned to his school. This covered 
substantially the same areas as those supplied by the 
Superintendent. 

Each of the twenty-two new teachers possible to con- 
tact were asked questions about their selection, prepara- 
tion, orientation, supervision, relations with members of 
the staff and the community, and regarding personal 
matters. Those who left voluntarily were asked additional 
questions as were those not rehired. 

Teachers in close contact with the new teachers were 
asked to explain how they had aided them, to evaluate their 
adjustment, and to react to the.new teacher as a member 
of the staff. 

Significant facts were brought out by the principals. 

All were impressed by certain qualities and qualifications 
of candidates. Each had a personal pattern for the induc- 
tion of new teachers. They employed a variety of means 
to ensure understanding by teachers of their new situation. 
There were great variations in the amount and the kind of 
instruction, observation and guidance given. They recog- 
nized certain strengths and weaknesses and had various 
ways of helping new teachers overcome the latter. Many 
reasons were put forth by them for retention or non- 
retention of new teachers. 

All close contact teachers reported supplying some 
help to new teachers. They evaluated their adjustment. 
They identified factors which aided and which hindered 
this adjustment. They had definite reactions to new 
teachers as members of the staff — positive in some cases, 
negative in others. Some offered unsolicited comments 
calling for the urgent need for more help for new teachers. 

From this data it was possible to draw implications. 
Staff members felt that a study of this nature was essential. 
Certain factors were identified as assisting the adjustment 
of new teachers, while others were identified as adversely 
affecting it. The administration is fundamentally respon- 
sible for the adjustment of new teachers. A more search- 
ing probe for new teachers needs to be made. The orienta- 
tion program needs revision. Working conditions could be 
vastly improved. There is need for definitive policies and 
for more supervision and guidance especially at the sec- 
ondary level. More stimulating leadership is needed. 
There is need for more consistency all along the line. 

New teachers have specific needs which must be met if 
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they are to remain in the system and operate at optimum 
efficiency. New teachers obtain the most help from col- 
leagues. Pupils and community can cause difficulty of 
adjustment. 

On the basis of replies received and implications 
drawn, specific recommendations could be made to various 
staff and community groups. 
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AN EVALUATION OF VOCATIONAL EDUCATION 
IN AGRICULTURE IN DELAWARE 


(L. C. Card No. Mic 61-385) 


William Richard Wynder, Ed.D. 
New York University, 1960 


Chairman: Professor John Carr Duff 


The underlying purpose of this study was to recommend 
curriculum adjustments in Vocational Education in Agricul- 
ture in Delaware, based on a survey of patterns of farm 
economy up to 1957, former-student opinions, and the 
present occupational status of former students. 

Because large members of former students of voca- 
tional education in agriculture were entering occupations 
other than farming, the investigator was anxious to learn 
how many former students were farming in Delaware. 

The investigator was also interested in learning whether 
the vocational agriculture curriculum was meeting the 
needs of those students who had been enrolled in local 
departments of vocational agriculture. Four specific ob- 
jectives were set up to guide the study: (1) to determine 
the occupational status of former students who studied 
agriculture in Delaware between 1945-1954, (2) to survey 
the patterns of farm economy in the State of Delaware, 
1935-1957, (3) to determine those courses and activities 
which former students of vocational agriculture considered 
helpful in meeting their present farming needs, and 

(4) to formulate recommendations based on the data for 
adjusting curricular offerings to the needs of vocational 
agriculture students. 

The normative survey method was employed. Ques- 
tionnaires were sent to 434 former vocational students 
who were engaged in farming. Personal interviews were 
conducted with the State Assistant Superintendent in charge 
of Vocational Education, the state director of agricultural 
education, two teacher trainers, eight vocational teachers, 
and five principals of schools offering vocational agricul- 
ture. 

Findings on the occupational studies of former voca- 
tional agriculture students between 1945 and 1954, re- 
vealed that 1620 students had been enrolled for one year 
or more in the Delaware High Schools. Of this number 
only 434 were engaged in farming. The largest number of 
former students, 774, had entered some phase of industry. 
The data also revealed that the farming patterns changed 
considerably during the period studied. The number of 
farms and farmers decreased, while at the same time the 
size and cost of farms increased. The enrollment of stu- 
dents in vocational agriculture in most high schools con- 
tinued to rise. Opportunities for farming as an occupation 
were declining. 





Data from former students’ responses as to what jobs 
or problems they considered valuable to them varied both 
throughout the state and in local communities. There was 
evidence that many areas of instruction have had very 
little or no value to a large per cent of former students 
in the occupations in which they were engaged. Farm 
mechanics, Future Farmers of America and New Farmers 
of America activities were rated “very valuable” and 
“valuable” by the largest per cent of former students 
throughout the state. 

General conclusions about the evaluation of Vocational 
Education in Agriculture in Delaware are as follows: 


1. Too many students are enrolling in vocational agri- 
culture with very limited or no opportunities to 
enter farming as an occupation. 


2. In many cases, the instruction offered in vocational 
agriculture is not centered on the students’ super- 
vised farming programs and other necessary activ- 
ities. ; 

The state’s program of vocational education in 
agriculture could be strengthened by consolidating 
the small vocational departments within the three 
local counties. 


A contribution to vocational education in agriculture 
could be made through the development of research 
and information services for vocational agriculture 
teachers. 
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A STUDY OF FACTORS IN THE PERSONAL AND 
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Pauline Camilla Zischka, Ph.D. 
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Chairman: Professor Frederick L. Redefer 


The Problem 


In recent years, a systematic body of knowledge has 
been developed in the field of educational psychology. 
Much of this has stemmed from the application by educa- 
tors, of their deepened insights into the nature of the de- 
velopment and behavior of children. However, the focus 
has been primarily on the child, while the teacher, as an 
individual, has been largely overlooked. Only rarely is 
there any recognition of the fact that the teacher, like the 
children she teaches, is an individual whose behavior and 
development are the resultants of the various forces play- 
ing onher. Further, industry has far out-distanced the 
educational profession in studying the nature of the factors 
which influence morale and how employee morale can be 
raised. This is particularly significant when one real- 
izes that the quality of personal relations which exists 
among members of an educational organization has a 
more direct relationship to the achievements of that 
organization than is generally true in industrial organ- 
izations. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





EDUCATION 





This study is an inquiry into the nature of some of the 
personal factors which may influence the professional per- 
formance of a teacher, and into the relationship between 
these factors and the level of morale of a teacher as a 
professional person. It was undertaken to gather and pre- 
sent information which may prove helpful to those wishing 
to bring about a better understanding first, of the prob- 
lems of teacher morale in general, and second, of some 
of the personal factors which may influence the level of 
morale of an individual teacher, thereby influencing that 
individual’s level of professional performance. 


Procedures 





The writer was a member of a seminar group conducted 
by Professor Frederick L. Redefer at New York Univer- 
sity, dealing with Educational Personnel Administration. 
An opinionnaire, consisting of seven morale instruments, 
was developed at this seminar. The basic morale instru- 
ment (Instrument 100) was developed to indicate the 
morale tendency of teachers, and the score obtained is 
called the Morale Tendency Score. The instruments were 
administered to teachers in several schools in the public 
school system of New York City. From there, twelve 
teachers were selected, and asked to write an educational 
autobiography, describing their professional histories and 
their reasons for choosing teaching as a profession. Next, 
a recorded personal interview was held with each teacher, 
focusing on significant factors in the personal and profes- 
sional history of each teacher. A personal profile of each 
teacher was composed, based on an analysis of the re- 
sponses of each teacher to selected groups of items in the 
morale investigation. Finally, the pattern of response of 
each teacher was analyzed, and an attempt made to deter- 
mine whether any relationship existed between each 
teacher’s responses to the morale investigation and factors 
in the personal and professional history of each teacher. 


Conclusions 





There was wide variation among the teachers studied 
in religious and cultural backgrounds and in academic 
training. On the basis of data derived from the basic 
morale instrument (Instrument 100) the level of morale of 
the teachers studied ranged from low to very high. On the 
basis of data obtained from the analyses of the autobio- 
graphical statements and the personal interviews with each 
teacher, it can be concluded that there is a definite rela- 
tionship between significant attitudes of a teacher and that 
teacher’s morale status. 

In summary, the evidence of this study indicates that 
morale is truly a “many splendored thing.” Several 
teachers may have the same level of morale, but the sig- 
nificance of this may vary markedly from teacher to 
teacher. A thorough understanding and acceptance of this 
fact is of paramount importance to anyone interested in 
developing personnel programs which will raise the morale 
of teachers. Lacking such understanding, there always is 
the possibility that considerable time and effort will be 
lost in the attempt to find the single factor operating to 
lower the level of morale among teachers in a particular 
school system. As the findings of this study indicate, pro- 
grams conceived on this basis are not likely to meet with 
a high degree of success. 
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A HANDBOOK FOR SCHOOL BOARD 
MEMBERS IN NEW YORK STATE. 
(PARTS I AND 1). 
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James Joseph Collins, Ed.D. 
New York University, 1960 


Chairman: Professor Parmer L. Ewing 


During the past three decades, the number of school 
boards in New York State has decreased considerably. 

The problems of educating our youth have increased in 
number and complexity. Increases in enrollments, short- 
ages of qualified personnel, inadequacies of plant, and a 
reluctance to make financial support available have further 
complicated responsible board membership. A clear de- 
lineation of the functions of the school board must be made. 

This study was undertaken in order to write a handbook 
which would assist members of boards of education in 
New York State. It became necessary to determine the 
pressing problems which are causing boards of education 
in New York State greatest difficulty; to determine what 
qualities, characteristics, and qualifications (other than 
those prescribed by Education Law) are desirable for 
board of education members; to determine the areas in 
which in-service education for board members is needed 
most; and to determine what recommendations should be 
made regarding content and procedure in effecting such 
in-service education. 

A survey of one hundred board of education presidents 
in New York State was conducted. Correspondence was 
maintained with the chief school administrators of the one 
hundred selected schools. The board president was asked 
to suggest topics for the handbook content, to note problems 
which were perplexing his particular district, and to sug- 
gest desirable attributes for the board member. Approx- 
imately 61 per cent of the school districts replied to the 
questionnaire. Another survey among lay and professional 
persons representing education, labor, the press, business, 
and civic leaders requested information through question- 
naire and interview regarding the attributes considered 
desirable for a board of education member. A third survey 
among approximately the same classification of persons 
as the second survey, but with different individuals, sought 
to ascertain the areas in need of in-service education. 

The second and third surveys were completed by approx- 
imately 95 per cent of those contacted. 

The surveys showed that although eighty-four different 
and separate attributes were considered desirable for a 
board member, classification of these attributes left little 
difference of opinion between that of the experts and the 
respondents in the survey. Integrity, cooperativeness, 
success in profession or business, decisiveness, respect 
for education, having time available, loyalty, and ability to 
recognize the legislative function of the board were con- 
sidered the most necessary attributes. 

The Handbook for School Board Members in New York 
State, which forms Part II of this project, contains chap- 
ters devoted to the following subjects or areas: The Cur- 
riculum, The Budget, Committees, Public Relations, 
Merit Pay Schedules, School Building Programs, Taxes 
for School Support, Personnel, and A Program of 
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In-Service Education for Board Members. At the conclu- 
sion of each chapter, a brief summary of the chapter con- 
tent is presented. In addition, carefully selected pages of 
suggested reading are provided from which more detailed 
information may be gathered. Each topic is approached so 
that the board member may clearly understand his function 
in relation to that topic. Problems inherent in the area of 
context are defined and solutions as well as recommenda- 
tions are presented. The investigator has drawn upon: 
spoken and written opinion of experts in the field of public 
school administration, suggestions of members of boards 
of education in New York State, leaders in civic and edu- 
cational spheres, and labor and business executives. 
Microfilm $3.85; Xerox $13.50. 299 pages. 


AN ANALYSIS OF THE RELATIONSHIP OF 
SIZE OF ARKANSAS HIGH SCHOOLS TO 
SELECTED QUALIFICATIONS OF THE 
HIGH SCHOOL TEACHING PERSONNEL 


(L. C. Card No. Mic 61-1337) 
B. Jack Collinsworth, Ed.D. 
University of Arkansas, 1961 


Major Professor: R. M. Roelfs 


THE PROBLEM 


The major purpose of this study was to determine if 
there was a significant relationship between the size of 
Arkansas high schools and the qualifications of the high 
school teachers. To test the relationship, a test of sig- 
nificance was made between the size of schools and the 
following factors: 


1. Number of teachers holding emergency certificates. 
2. Number of teachers holding advanced degrees. 


3. Number of teachers instructing outside their field 
of preparation. 


4. Number of classes taught outside of teaching field. 
5. Total years of teaching experience. 


A sub-purpose, which grew out of the study, was to 
compare the junior high and senior high schools in regard 
to the following factors: 


1. Number of teachers holding emergency certificates. 
2. Number of teachers holding advanced degrees. 


3. Number of teachers instructing outside their field 
of preparation. 


DESIGN AND SAMPLE 


The average daily attendance in grades 7-12 of each 
predominately white high school for the 1958-59 school 
year was obtained from the State Department of Education. 
The schools were categorized into one of the following 
classifications: 





150 or less 
200 - 350 
400 - 550 
600 - 750 


Very large 800 or more 


One-tenth of the teachers in each classification were 
randomly selected from a random selection of schools in 
that classification. The total sample consisted of 364 
teachers selected from 111 high schools. 

The data were obtained from the State Department of 
Education and statistically analyzed by the techniques of 
analysis of variance and chi square. 


FINDINGS 


The following statements summarize the findings when 
the schools were compared in regard to the selected fac- 
tors of teacher qualification: 

1. A significant difference was found among the size 
schools in regard to the number of teachers holding emer- 
gency certificates. In general, as the size of the school 
increased the relative number of emergency teachers de- 
creased. 

2. The relative number of teachers with advanced de- 
grees increased with the size of school. The difference 
among the schools in regard to this factor was significant 
at the 1 per cent level of confidence. 

3. The percentage of teachers instructing outside their 
field of preparation decreased as the size of school in- 
creased. The increase was statistically significant. 

4. There was no significant difference in the number 
of classes taught outside of teaching field. The mean 
number increased with the size of school. 

5. There was no significant difference in the total 
years of teaching experience. However, a larger percent- 
age of the teachers in the very small and small schools 
had less than five years of teaching experience than did 
teachers in the medium, large and very large schools. 

The following statements summarize the results ob- 
tained in the comparison of the junior high and senior high 
teachers in very large schools: 

1. Junior high and senior high teachers did not differ 
significantly in the relative number of teachers holding 
emergency certificates. 

2. Senior high schools had significantly more advanced 
degree teachers than the junior high schools. 

3. There was no significant difference in the number 
of teachers instructing outside their field of preparation. 


IMPLICATIONS 


If one accepts the thesis that the factors of qualification 
on which the schools were compared are indicative of the 
quality of instruction, it seems that students in the small 
and very small schools are being deprived of quality in- 
struction. Studies should be made in an attempt to deter- 
mine what factors associated with the size of school con- 
tribute to the wide variation on the qualifications of the 
teaching personnel, and the school board and community 
should make a concentrated effort to alleviate the factors 
and provide an adequate instructional staff. 

Microfilm $2.75; Xerox $5.60. 114 pages. 
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A STUDY OF SELECTED FACTORS 
RELATING TO COLLEGE ENROLLMENT 
OF PUBLIC HIGH SCHOOL GRADUATES 
WITHIN SIX MONTHS AFTER GRADUATION 


(L. C. Card No. Mic 60-6958) 


Ferris Nathan Crawford, Ed.D. 
Michigan State University, 1960 


Major Professor: Stanley Hecker 


The problem of this study was to (a) determine certain 
factors that might be predictive, in a school district oper- 
ating a community college, of the total number of boys and 
girls who could be expected to enroll initially in some 
college within six months after their graduation from the 
public high schools of the district and to (b) determine 
certain factors that might be predictive of the number and 
kinds of students who could be expected to enroll initially 
in each of the various available types of colleges, located 
within and outside the district. 

Data for the study were obtained from questionnaires 
completed by twelfth grade students prior to graduation 
from high school, questionnaires completed by parents 
about the activities of the high school graduates within six 
months after their graduation from high school, and rec- 
ords concerning the backgrounds of the graduates main- 
tained by the School District of the City of Grand Rapids. 
Of a total graduating population of 1,220 students, 850 
cases were used in the study. This sample was tested for 
representativeness to account for the possibility of errors 
in the results due to bias. 

Ten hypotheses were established for the study. These 
were expressed in terms of relationships between back- 
grounds, expressed intentions, plans for college and actual 
enrolling in college within six months after graduation 
from high school. Nine of the ten hypotheses were found 
to be valid. 

The findings of the study indicate that there is a rela- 
tionship between certain factors concerning high school 
graduates, from public high schools in a school district 
operating a community college, and the initial enrollment 
of these graduates in some college within six months fol- 
lowing their graduation. These factors include sex, 
courses of study pursued in high school, greater educa- 
tional attainment levels of parents, higher scholastic 
achievement ranking in high school, degrees of expressed 
certainty of attending college, plans made for college en- 
rollment, and occupations of the heads of households. 

Also, the findings indicate that a relationship exists 
between two of the aforementioned factors and the enroll- 
ment of these graduates in the several types of colleges. 
These factors include sex and scholastic attainment level 
in high schooi. 

Results of this study should be of interest and use to 
high school counselors, planners of community colleges, 
and educators in general. 
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This study evolved from an interest in the Office of 
Education statistical program. It sought answers to the 
following questions: How well are the needs of the nation 
for adequate and reliable educational information being 
met? What are the unmet needs and perplexing problems? 
What steps might be taken to strengthen and improve the 
Office program? 

The study assesses the national need as reflected in 
Federal Government requests for information concerning 
elementary and secondary education made to some Sec- 
tions of the Office of Education during a two-year period. 
The means for handling these requests are interpreted as 
indicators of strengths as well as gaps and deficiencies in 
the present program. The requests also were used to 
illustrate a method of determining the priority needs of a 
segment of users. 

Conclusions are drawn from the analysis of these re- 
quests and from the insights developed from a searching 
review of the history and development of the statistical 
program of the Office and the current status and remain- 
ing problems in 1960. Finally, recommendations for im- 
provement are developed which take cognizance of the 
efforts and ideas of experts in the field of educational 
statistics. 

The analysis and categorization of the requests provide 
a basis for summary and some broad generalizations. 
Some 667 requests from twenty Federal sources, including 
the Congress, were tabulated under nine main categories 
and sixty-two sub-categories. The majority of the re- 
quests were for general purpose statistics concerning 
numbers of pupils, teachers, buildings, districts, etc., 
and dollars received and expended, most of which are col- 
lected in periodic surveys made by the Office, but which, 
in general, provide less than complete and comparable 
information. Significant numbers of requests, however, 
were for information on the characteristics of pupils, 
teachers, buildings, and programs. Information required 
to answer these requests comes largely from non-periodic 
and special purpose studies and can be provided only on a 
limited basis of comparability and completeness. The 
timeliness factor could not be adequately assessed because 
of a lack of standards by which to judge. 

The survey demonstrated the feasibility of surveying 
users and user needs as a guide to defining and delimiting 
statistical programs. The writer concludes that extensive 
and intensive analysis of user needs on local, State, and 
national levels could provide a base for development of 
priority lists of basic items of educational information 
necessary to serve the prime needs of users of informa- 
tion at all three levels. Concentrated efforts requiring 
extensive local, State and Federal cooperation and devel- 
opment could then be directed toward securing these items 
in complete and comparable form. 

Recommendations for the Office program, in addition 
to systematically studying users and user needs, include: 
(1) acceleration of the Office program for the cooperative 
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identification and definition of needed items of information; 
(2) expanded consultative assistance to State and local edu- 
cation agencies in the improvement of statistical services; 
(3) continued and increased Federal funds to facilitate 
State and local conversion to modern statistical methods 
and procedures; (4) expanded use of automatic data proc- 
essing equipment by the Office to permit more sophisti- 
cated analyses of presently collected information and to 
facilitate storage and use of extensive educational data; 
and (5) concerted efforts to reduce time lags in collecting, 
processing, and publishing information. 

The writer believes, following the study, that there is 
ample evidence at this time ofa favorable attitude for con- 
tinued and strengthened State and Federal teamwork toward 
major improvement in statistical programs. The profes- 
sional responsibility of the Office of Education to provide 
national leadership without dominance and assistance with- 
out interference appears to him to be strikingly clear. 
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CRITERIA FOR EVALUATING THE 
SUPERVISION PROGRAM IN SCHOOL’ SYSTEMS 
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Lloyd William Dull, Ph.D. 
The Ohio State University, 1960 


The purpose of this study was to prepare evaluative 
criteria that can be used to appraise the supervision pro- 
gram in school systems. With these criteria, school per- 
sonnel are expected to be able to ascertain strengths and 


weaknesses of their programs. 

The criteria were prepared to appraise the supervision 
programs in school systems of various sizes and including 
both elementary and secondary education. The criteria 
encompass the work of all supervisors of instruction, in- 
cluding principals, general and special supervisors, cur- 
riculum directors, and superintendents. 

There were 473 criteria prepared in the study and these 
were organized under six divisions which were further 
subdivided into 27 sections. Six general areas were 
treated in the evaluative instrument: (1) Philosophy and 
Objectives for the Supervision Program, (2) Organization 
and Structure for the Supervision Program, (3) Leaders 
in the Supervisory Program, (4) Relationships of Super- 
visory Leaders, (5) Activities of Supervisory Leaders, 
and (6) Provision for Appraisal of Supervisory Leaders 
and the Outcomes of the Supervision Program. 

The criteria were arranged in the evaluative instrument 
so that they can be used to evaluate the total supervision 
program or its parts. Self-evaluation is the process rec- 
ommended for use with the criteria. 

Several steps were included in the design of the study: 
(1) Having a tentative outline of contents appraised by nine 
Ohio supervisory leaders, (2) securing materials bearing 
on areas of the study from state departments of education, 
(3) surveying the educational literature dealing with super- 
vision and the materials received from state departments 
of education for the purpose of seeking out possible sug- 
gestive criteria, (4) writing 607 tentative criteria, 

(5) having the tentative criteria evaluated by 120 national 
leaders in supervision, (6) writing the final 473 criteria, 





(7) field testing the final criteria in 18 Ohio school systems 
of varied sizes, and (8) analyzing the discriminative qual- 
ities of the criteria. 

For the field test of the final criteria, a neutral jury 
from the Ohio Department of Education nominated nine 
school systems which they believed to have strong super- 
vision programs and nine systems which they believed to 
have weak supervision programs. 

There were five major findings: (1) The nominated 
strong group of programs obtained a higher arithmetical 
mean score on 411 of the 473 criteria and also on 26 of 
the 27 sections. (2) The nominated strong group had an 
arithmetical mean score of .5 or more than the other group 
on the total criteria. (3) The nominated strong group re- 
ceived a greater arithmetical mean score of .5 or more 
on 244 of the criteria while it had a lesser arithmetical 
mean score of .5 or more on only 4 criteria. (4) A random 
sample of 24 criteria from 244 criteria having a positive 
.5 or more discrimination exhibited 9 of the 24 sampled 
criteria as having a 5 per cent or higher level of statis- 
tical significance. (5) Field testers and evaluators recom- 
mended the use of these criteria for in-service education, 
educational conferences and workshops, and college classes 
in supervision. 

The findings of this study led to these conclusions: 

(1) The criteria are valuable for use in in-service educa- 
tion in school systems. (2) The criteria are important for 
use in the study of supervision in professional conferences 
or workshops and in college courses. (3) The criteria can 
be used to discriminate strengths and weaknesses of a su- 
pervision program when a number of professional people 
in a school system, operating in a non-threatening climate, 
use the criteria to evaluate their program. 
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This investigation seeks to evaluate the effectiveness of 
a proposed course of study in an elementary school science 
program by measuring the effective learning in a selected 
unit of that course of study. A search of the literature 
failed to reveal any studies or attempts made to evaluate 
a course of study such as the investigator has done here. 

Eight classes were selected from the public elementary 
schools of White Plains, New York. Four were considered 
to be the experimental group while the remaining four were 
designated as the control group. Each group was made up 
of two third grade and two sixth grade classes, as repre- 
sentative of the elementary schools. For use in equating 
the groups statistically, initial tests of mental and reading 
ability were administered. The groups were also equated 
for age, sex, and the scientific and experiential back- 
ground of their teachers. The pretest showed the groups 
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to be equated in terms of the subject matter of magnetism 
and electricity, the selected unit of this study. 

Since no standardized tests were available that met the 
needs of this investigation, tests were constructed by the 
investigator for the third and sixth grades in the selected 
area. Test validity was insured by analyses of widely 
used textbook series in elementary science, of courses of 
study in the field, and of research recommendations. 
Subject-matter specialists judged whether the tests ful- 
filled the objectives set for them. Test reliability was 
determined by computing the correlation between split- 
halves of the tests and correcting it with the Spearman- 
Brown formula. Pretests and post-tests were found to 
have a high degree of reliability ranging from .91 to .98. 

A pilot study testing program was undertaken to 
analyze each item in the tests to determine the selection 
of items to be used in the final forms of the tests. Sub- 
jects for this pilot study were drawn from third and sixth 
grade classes that were equated with classes to be used 
in the experimental study. As a result of the findings, 
changes were made in format and directions, as well as 
in a number of the test items. The final forms were used 
as pretests, post-tests, and retention tests. 

The pretest was given as a means of ascertaining what 
proportion, if any, of the material to be used in this in- 
vestigation had already been acquired by the participating 
students. The post-test was given, after the period of 
instruction, to determine how much, if any, of the material 
the students had learned as a result of instruction in mag- 
netism and electricity. The retention test was given, one 
month after the post-test, to ascertain the extent to which 
students have been able to remember material learned, 
after a lapse of time. Analysis of variance was used to 
determine significance of differences between means of 
groups. 

From the results of the tests used in this study, the 
following conclusions are drawn from the findings: 

1. The presence of a highly significant difference be- 
tween the experimental and control groups seems to in- 
dicate that the proposed course of study in science was 
demonstrated to be of great value in promoting effective 
learning in the area of magnetism and electricity, the 
selected unit of this study. 

2. There was greater retention, as well as more ef- 
fective learning, when instruction followed the proposed 
course of study in the selected unit than when the present 
method was followed. 

3. The proposed course of study met the needs of stu- 
dents of high and low mental and reading ability, as well 
as those of average ability. 

It is recommended that the other units of the proposed 
course of study be evaluated prior to its adoption and use: 
It is further recommended that effective learning in the 
selected unit of this study be measured using other eval- 
uative measures such as teacher judgment, observed 
changed behavior, changes in scientific attitudes, etc. 
to supplement the tests used in this study. 
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A relatively new position, Director of Admissions, has 
emerged among college administrative personnel. Although 
the first Admissions Officer was appointed in 1870, a great 
many of our present admissions offices were established 
since 1940. 

With the present interest inthe establishment or expan- 
sion of the admissions office, a need exists to describe accu- 
rately the Admissions Officer’s role in our American col- 
leges and universities. Therefore, the purposes of this study 
were to accomplish the following: (1) identify the duties per- 
formed by Directors of Admissions in accredited colleges 
and universities in America, (2) analyze these duties interms 
of importance to the job, frequency of performance, and the 
need for college courses to prepare for this position, (3) de- 
termine the essential duties of the Director of Admissions, 
(4) relate the educational background of these officers, (5)pro- 
vide a list of functions that these officers perform for college 
administrators, curriculum builders, certification commit- 
tees, aspirants to admissions positions and to research 
workers, (6) provide a list of admissions functions according 
to their importance as specified by educational experts, 

(7) and compare the important admissions functions as des- 
ignated by Admissions Officers and by educational experts. 

A job analysis of the position, Director of Admissions, 
was conducted utilizing a questionnaire. The items or 
duties used in the questionnaire were obtained from the 
writer’s experience, analysis of books and periodicals, 
and information obtained in personal interviews with other 
Admissions Officers. 

A pilot study was conducted utilizing a preliminary 
questionnaire and, in this manner, the questionnaire was 
refined and validated. Reliability of the instrument was 
found to be 0.81. 

The instrument or questionnaire was sent to all full- 
time Directors of Admissions in accredited American 
colleges and universities. Two hundred and four Admis- 
sions Officers participated in this study and the data ob- 
tained were classified according to the population size of 
the college represented by the Admissions Officer. Each 
Admissions Officer rated the tasks or duties in three re- 
spects: judgment of importance, frequency of performance 
and need for pre-service education. 

The raw data, representing the ratings of the duties, 
were converted to means and the means were ranked into 
deciles. Accordingly, each duty was described in the three 
respects by a ten point scale. 

Essential duties of the Admissions Officer were ob- 
tained by combining the rating of judgment of importance 
and frequency of performance. Complete lists of the es- 
sential duties were provided. 

The results of this study indicate that the Admissions 
Officer’s function is more administrative than guidance 
orientated. His duties categorized into groups and ranked 
as to importance are the following: 


Administrative-Supervision 


School-College Relations 
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Statistics- Records 

Public Relations and Interpretation 
Counseling 

Instructional 


A group of educational experts were asked to judge the 
importance of each duty to the Admissions Officers. The 
experts ranked the duties in the same order as listed 
above indicating agreement with the point of view of the 
Admissions Officers. There were differences of opinion 
regarding the importance of particular duties and the 
basis for this disagreement was given. 

The rating of each duty in terms of the need for pre- 
service education formed the basis for suggestions for a 
curriculum to educate future Admissions Officers. Be- 
cause of the extent of administrative and supervisory con- 
trol exerted by the Admissions Officer, certain courses in 
the traditional business administrative area were sug- 
gested. As the Admissions Officer has important duties 
in the public relations area, selected courses in communi- 
cation arts were suggested. 

This study also described the person who is the Ad- 
missions Officer by his age (mean 42 years), by his edu- 
cational background (51 per cent have earned the Master’s 
degree, 13 per cent the Doctor’s degree), by his educational 
work experience, by his faculty privileges (81 per cent 
enjoy full faculty privileges with voting rights) by his rank 
(median rank is either associate professor or full pro- 
fessor depending on size of college), and by the size of his 
office staff. 

In summary, this study established the duties of the 
Admissions Officer, criticized these duties by obtaining 
the assistance of a group of educational experts, and des- 
cribed the person who is the full-time Director of Admis- 
sions in American colleges and universities. 
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A MEASURE OF PROPENSITY—TO-CHANGE IN 
SELECTED LIBERAL ARTS COLLEGES IN 
THE NORTH CENTRAL ASSOCIATION OF 

COLLEGES AND SECONDARY SCHOOLS 


(L. C. Card No. Mic 60-3415) 


Herbert Randall Hengst, Ph.D. 
Michigan State University, 1960 


Major Professor: Karl T. Hereford 


It was the purpose of this study to construct a pre- 
theoretical statement descriptive of propensity-to-change 
and to test its utility for prediction of institutional be- 
havior among selected liberal arts colleges. A pretheo- 
retical statement was developed from assumptions identi- 
fied with perceptual psychology and reference group theory. 
The colleges were classified according to pre-theoretical 
models derived from the assumptions. Hypothetical differ- 
ences in institutional behavior consistent with the models 
were constructed and tested. 


In the study, it was assumed that: 


1. A college is what it is conceived to be by its mem- 
bers. 





2. Members of colleges behave consistently with their 
perceptions of the college. 


Member behavior changes when members perceive 
need for change, believe resources and conditions 
necessary for change are available, and feel a will- 
ingness to initiate or accept change. 


The components of members’ concept of college 
are: 


a. a concept of college as it presently exists 
b. a concept of college as it should ideally be 


Need for change was defined as the imbalance between 
a) and b) in assumption (4) above. Ability to change was 
defined as the congruence among members in their con- 
cept of college. Willingness to change was defined as the 
belief that a new practice or condition is consistent with 
the values and therefore desirable, and measured by the 
relationship between the self and peer acceptance of col- 
lege. 

It was hypothesized that members of liberal arts col- 
leges differ significantly in their willingness to change; 
and that the variables of need and ability vary consistently 
with the extent of members willingness to change. It was 
predicted that colleges reflecting a high propensity-to- 
change would differ significantly from colleges reflecting 
low propensity-to-change in nine institutional behaviors: 





1. Number of problems reported 

2. Number of external problems reported 

3. Number of participations in organized activities 
4. Number of participations in off-campus activities 
5. Number of participations in informal groups 

6. Number of individuals identified as leaders 

7. Number of status leaders identified 

8. Number of sources of pride 

9. Number of people-related sources of pride 


The hypotheses were tested with data obtained from 
three liberal arts colleges in the North Central Associa- 
tion of Colleges and Secondary Schools. Five of the nine 
hypotheses were found to be valid beyond chance. The fol- 
lowing conclusions were justified by the study: 


1. The propensity-to-change of a college can be meas- 
ured by a perceptual instrument. 


The instrument developed for that purpose meas- 
ured some perceptions of colleges held by college 
members reliably. 


Overvaluing and lowvaluing colleges differ signifi- 
cantly in the problem perception, locus of organi- 
zational participation, and leadership perceptions 

of their members. 


Overvaluing and lowvaluing colleges did not differ 
significantly in the perception of sources of pride 
or number of organizational participations reported 
by their members. 


The evidence of this study indicates that further in- 
vestigation is warranted. 
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A HISTORY OF THE NEW YORK STATE 
TEACHERS RETIREMENT SYSTEM, 1921-1959. 


(L. C. Card No. Mic 61-327) 


John Albert Holbritter, Ph.D. 
New York University, 1960 


Chairman: Professor Alonzo F. Myers 


The purpose of this study is to trace the History of the 
New York State Teachers Retirement System from 1921 to 
1959 and to show what Legislative and Policy changes were 
proposed, enacted or defeated during that period. It is 
also the purpose to determine the trends, problems and 
factors responsible for these changes. 

The first New York State Teachers Retirement Law 
came into being on August 1, 1911, and applied to all 
teachers except those covered by local systems. The 
teacher contributed one per cent of salary and could be 
retired after twenty-five years of service on an annuity of 
one-half the last year’s salary. No contribution from 
public funds was provided. The Old Law served the pur- 
pose for the time being but the need for a scientific plan 
was evident and on August 1, 1921, a perfected system 
founded on actuarial principles became law. 

The New System has been liberalized over the years 
until it is possible for a member to retire with an allow- 
ance consisting of a pension of one-third or more of his 
final average salary (depending upon the total years of 
service) plus an annuity based upon the member’s con- 
tributions. In addition many of the older and all new mem- 
bers will be eligible for a Social Security benefit plus the 
retirement allowance. 

The procedure for finding a solution to the problem 
was: 1. To examine all aspects of the System, 2. To de- 
scribe the legal provisions, 3. To explain the changes that 
took place between 1921 and 1959, 4. To determine the 
reasons for these changes, and 5. To explain the pro- 
posals not enacted and why these proposals failed to be- 
come law. 

In its thirty-nine year history the System has gone 
through a depression, a recession, a world war, a military 
conflict and a period of inflation. Through all this the 
membership increased from nineteen thousand in 1922 to 
ninety-five thousand in 1959. The annuitants increased 
from twelve hundred to over ten thousand and the disburse- 
ments climbed from a half-million dollars a year to over 
a million and a half dollars every month. The reserves 
have grown from one and a half-million to nearly six hun- 
dred million dollars, and during the same period the em- 
ployer rate of contribution increased from five and one- 
tenth to fourteen per cent. 


FINDINGS 


That the employer rate will continue to go up as long 
as: 
1. The birth rate increases, 
2. Salaries increase, 
3. Membership in the System increases, 
4. Additional liberalizations are granted. 
That retirement benefits and costs depend upon the 
economic condition of the times. 
That retirement benefits have followed closely the bene- 


fits granted by industry. 





That retirement benefits are obtained by the concen- 
trated efforts of large groups working in concert for lib- 
eralizations that will give the greatest benefits to the 
largest number of teachers. 

That single purpose bills designed for an individual or 
small groups rarely succeed. 

That every teacher employed in the Public Schools of 
New York State costs the school board approximately 
seventeen per cent of his contract salary for retirement 


and fringe benefits. 
Following the trend of the past, the future is bound to 
bring forth additional demands for increased benefits: 


1. Reduce final average salary from five to three 
consecutive years, 


. A two year death benefit, 
Vesting after fifteen years service, 
Variable annuities, 
. Borrowing from member’s own contributions, 


Home loans for members, 


. Higher interest on contributions for members 
joining after July 1, 1948, and 


Greater flexibility in the purchase of prior 


service. 
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PERSONNEL POLICIES FOR THE SCHOOLS OF 
POUGHKEEPSIE AS A RESULT OF A STUDY 
OF THE PERSONNEL FACTORS AFFECTING 
THE MORALE OF THE TEACHERS IN THE 

POUGHKEEPSIE PUBLIC SCHOOLS 


(L. C. Card No. Mic 61-368) 


Edwin Le Roy Hunger, Ed.D. 
New York University, 1960 


Chairman: Professor Alonzo G. Grace 


The study was intended to formulate a series of per- 
sonnel policies for the educational personnel of the Pough- 
keepsie Public Schools by means of teacher committees 
which were organized as a result of a teacher morale 
study. 

The morale status of the Poughkeepsie Public Schools 
was determined by an opinionaire, known as Instrument 
100, developed through a cooperative research seminar 
conducted under the auspices of New York University util- 
izing selected school systems. 

Instrument 100 contained 108 items related to personnel 
factors concerning the Board of Education and Central Ad- 
ministration; Administration and Administrative Policy; 
Personnel Policies and Practices; Curriculum and Cur- 
riculum Practices; School Plant Services and Equipment; 
Teacher - Supervisor Relations; Teachers, Parents and 
the Community; and Professional Attitudes. 

Professional personnel from all levels of the Pough- 
keepsie Public Schools were requested on a voluntary 
basis to complete the data in Instrument 100. From these 
data was derived a Morale Tendency Score (M. T. S.) which 
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constituted the sum of the positive responses of the pro- 
fessional staff to the 108 statements listed in Instrument 
100. 

An M. T. S. of 75 meant that out of the 108 statements 
75 were so marked that the answers were considered 
positive-tone responses. 

Positive and negative-tone factors were determined by 
using arbitrary standards of 80 and 60 percent. 

Those factors about which 80% or more of the staff 
felt positive were listed as positive. Those factors about 
which 60% or less of the faculty listed as positive were 
considered negative-tone factors. 

Statistical analysis of the data resulted in the following 
findings: 

1. The median M. T. S. of the entire school system 
was 66 based on the return of data from 70% of the staff. 

2. There were 25 positive elements and 46 negative- 
tone responses. 

3. No strongly negative attitudes were expressed in 
the area of Curriculum and Curriculum Practices. 

The findings indicated that the area of Personnel Pol- 
icies and Practices warranted further investigation and 
study. 

The study reviewed the historic setting of the City of 
Poughkeepsie in relation to the school system and it 
enumerated the existing personnel policies. 

The project reported the establishment of a teacher 
committee appointed by the superintendent of schools, 
approved by the Board of Education and comprised of 
representatives of the classroom teachers, supervisors 
and adrainistrators for the purpose of formulating a 
series of personnel policies for the Poughkeepsie schools. 

The validity of each proposal by the committee was 
tested by posing the general question: 

Does the policy promote good human relations; is it 
likely to improve the morale and general welfare of the 
staff, especially in the area of human relations? 

The final section of the study reported the completed 
work of the teacher committee in the form of a handbook 
of personnel policy for the schools of Poughkeepsie. 

The study represented a relatively new process for 
the Poughkeepsie Public Schools — the cooperative par- 
ticipation of all levels of the professional staff in the for- 
mulation of policy. 
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FACTORS AFFECTING FACULTY MORALE IN 
FOUR COMMUNITY COLLEGES 


(L. C. Card No. Mic 61-334) 
Irving Lionel Kosow, Ph.D. 
New York University, 1960 


Chairman: Professor Frederick L. Redefer 


Today, when shortages of university graduates are 
noted in various professional categories, it appears that 
the country’s greatest need is for teachers, particularly 
at the college level. Both industry and government offer 
strong competition for university scholars and have drawn 
graduates from university vocations. Recent evidences of 
professional concern for the retention of college teachers 





has caused serious educators to inquire into morale fac- 
tors which motivate teachers to seek employment else- 
where. 

In response to these evidences, a morale study was 
undertaken by the investigator to design and test for the 
validity and reliability of an opinionnaire for measuring 
faculty morale status. The study also incorporated de- 
signs to determine if faculty morale status in a given in- 
stitution is significantly related to faculty rank, tenure, 
combined family income, professional membership and 
degree of contribution to professional literature. In addi- 
tion, designs were incorporated which sought significant 
differences in institutional morale between the participat- 
ing institutions with respect to such factors as tenure, 
teaching load and degree of academic freedom. 

The morale instrument, originally refined from over 
two-hundred questions by a Q-sort technique, contained 
one-hundred-and-two questions bearing on ten major areas 
of personnel practice: purpose, philosophy and acceptance 
of institutional aims; relations with colleagues; personnel 
practices; participation in administration; communications; 
relations with students; academic freedom; personal 
growth and emotional values; departmental initiative; 
and physical facilities and services. A second instrument 
served to provide a variety of personal data such as com- 
bined family income, tenure status, professional member- 
ships, teaching load, faculty rank and other items of a 
personal nature. In addition, specific questions relating to 
job satisfaction, necessary to the validation of the morale 
instrument, were incorporated in this second, data- 
gathering questionnaire. 

The two instruments were distributed, with appropriate 
instructions, to the faculty and administration of four com- 
munity colleges located within the vicinity of New York 
City. Completed questionnaires were received from a 
total of two-hundred-and-nine faculty members, repre- 
senting a majority of the faculty at each of the four par- 
ticipating institutions. 

A total of fifty-nine cases, divided into two, approxi- 
mately equal, groups were used to validate the morale in- 
strument. The high morale group mean was 90.84. The 
low morale group mean was 31.57. Responses of the two 
groups were compared on a scale consisting of questions 
relating to job-satisfaction. Differences between the 
means of the two groups on this job satisfaction scale 
were significant at better than the one percent level. Re- 
liability of the morale instrument, tested by the split-half 
method on two-hundred-and-two cases, yielded a half- 
length coefficient of 0.869 and the Spearman-Brown correc- 
tion for full-length yielded a reliability coefficient of 0.931. 

Analysis of variance and/or “t” tests were used, de- 
pending on the individual design, to test relationships be- 
tween faculty morale status and the various factors inves- 
tigated, at the five percent level of confidence. 

In those designs which were confined to examination of 
the respective faculties of each institution, no differences 
of statistical significance were discernible in faculty 
morale status with regard to combined family income, 
tenure status or professional attitude. Significant differ- 
ences, however, in faculty morale status were found as a 
result of faculty rank. 

In those designs which were confined to examination 
and comparisons between institutions, significant differ- 
ences were found in the mean morale status of the par- 
ticipating institutions. Differences of significance were 
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also found due to such factors as authoritarianism in ad- 
ministration and academic freedom. No differences of 
significance were found, regarding such factors as tenure 
and teaching load, between institutions. 

Microfilm $2.75; Xerox $7.60. 163 pages. 


SCHOOL EXPENDITURES AND 
PER CAPITA INCOME 


(L. C. Card No. Mic 61-1208) 


Edward Eugene Loveless, Ed.D. 
Stanford University, 1961 


We know that many factors contribute to economic 
growth. Among these factors education may be influential 
in promoting growth over a period of years. If this be the 
case, what are the relationships between expenditures for 
education in the several states and the economic growth of 
these states? Or, to rephrase the question, what are the 
correlations between the amounts of money expended for 
public education and later per capita income? 

This study attempted to answer one small part of this 
question: To what extent are moneys expended for public 
education in the several states during 1926-1930 reflected 
in personal income twenty-five years later? The approach 
was both cross-sectional and longitudinal. These three 
hypotheses were made: 

Hypothesis 1. There is a higher positive correlation 
between the average yearly change or increment in ex- 
penditures for public education per school population capita 
during 1926-1930 and the average yearly change or incre- 
ment in income per capita during 1951-1955 than between 
the average yearly change or increment in expenditures 
for public education per school population capita during 
1926-1930 and the average yearly change or increment in 
income per capita during 1926-1930. 

Hypothesis 2. There is a higher positive correlation 
between the average yearly change or increment in ex- 
penditures for public education per school population capita 
during 1926-1930 and the average yearly change or incre- 
ment in income per capita during 1951-1955 than between 
the average yearly change or increment in expenditures 
for public education per school population capita during 
1951-1955 and the average yearly change or increment in 
income during 1951-1955. 

Hypothesis 3. There is a positive correlation between 
the average yearly expenditures for public education per 
school population capita during 1926-1930 and the average 
yearly income per capita 1951-1955 minus the average 
yearly income per capita 1926-1930. 

Expenditure data for the various states were derived 
from the Biennial Surveys of Education, while per capita 
income figures were taken from Schwartz and Graham’s 
Personal Income by States Since 1929. To simplify termi- 
nology the following symbols were used: 


(A) — Annual expenditures for education 1926-1930. 








(B) — Annual per capita income 1927-1929. 


(C) Annual expenditures for education 1951-1955. 


(D) Annual per capita income 1951-1955. 





In the first portion of the study the means of the above 
were correlated for the several states, and the following 
product-moment coefficients of correlation derived: 


(A) - (B) 77 
(A) - (D) .79 
(C) - (D) .82 
(A) -— (D minus B) 48 


All of these correlations were significant at the one per 
cent level. 

In part two of this study the mean increments or 
change between years were correlated, with the following 
findings: 


(A) -— (B) .18 Not significant. 


(A) - (D) 
(C) - (D) 


Although the hypotheses ventured were found to be ac- 
ceptable, they were observed to offer little insight into the 
problem. The difficulty was: If one is to assess the influ- 
ence of expenditures for public education in the various 
states during 1926-1930 upon per capita income received 
during 1951-1955, how might he allow for the persons who 
have migrated from one state to another during this twenty- 
five year period? 

A method of adjustment was devised to make allowance 
for (a) the number of persons native born and educated in 
a state, and (b) the number of persons born and educated 
in each of the nine geographic Census divisions but later 
moving into a state. In this way an adjusted expenditure 
figure (A; )was computed for each state. Income data as 
reported by the 1950 Census were then used: median in- 
come of men aged 25 to 34 (D,), median income of men 
aged 35 to 44 (D,), median income of women aged 25 to 34 
(D,), and median income of women aged 35 to 44 (D,). 

Adjusted expenditures for the various states (A;) were 
then correlated with these median income figures, with the 
following relationships resulting: 


(A;) - (D,) .83 
(Aj) - (D,) .87 
(A;) - (Ds) .66 
(Aj) — (D,) .70 


All of the above four correlations were significant at the 
one per cent level. 
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.38 Significant at one per cent level. 


.33 Significant at five per cent level. 


ATTITUDES OF TEACHERS TOWARD 
SUPERVISORY SERVICES EMPLOYED 
BY BUILDING PRINCIPALS 


(L. C. Card No. Mic 61-533) 
Charles F. Malone, Ed.D. 
University of Kansas, 1960 


1. Statement of the Problem. The main purposes of 
this study were (1) to discover the attitudes of classroom 
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teachers of selected Johnson County, Kansas school dis- 
tricts toward supervision provided by building principals, 
and (2) to determine what differences, if any, there were 
between the attitudes of teachers and principals toward 
the supervisory techniques employed. 

2. Procedure. A three-part, 33-item questionnaire, 
the purpose of which was to provide participants with 
opportunities to express their opinions toward selected 
supervisory practices, was completed by 92 teachers and 
15 principals. The weighted values of the twenty items in 
Part I were summed and ranks assigned. The rank order 
correlation techniques were then used to discover the pres- 
ence of relationships between the following four sets of 
ranks: Teachers’ attitudes toward items 1-20, potential 
value vs. actual value; Principals’ attitudes toward items 
1-20, potential value vs. actual value; Teachers’ attitudes 
vs. principals’ attitudes toward items 1-20, potential value 
vs. potential value; and, Teachers’ attitudes vs. principals’ 
attitudes towards items 1-20, actual value vs. actual value. 

Parts II and III did not lend themselves to statistical 
analysis and their results were reported in a descriptive 
manner. 

3. Findings. Practices considered of both high poten- 
tial and high actual value by teachers and principals were: 
Providing opportunities for special resource people to 
lend individual help to teachers; Small group meetings 
such as grade level meetings to discuss mutual interests 
and problems relating to instruction; and, Staff meetings 
involving the entire faculty but utilizing outside resource 
people (consultants, college professors, etc.) as group 
leaders. 

Practices considered least beneficial by teachers and 
principals included: Assigning teachers to attend specific 
meetings at conventions; Meetings called to listen to 
follow-up reports from professional conventions; Holding 
individual conferences to encourage and advise teachers 
regarding extension and summer school work; and, Pro- 
viding direction and guidance in reading and studying pro- 
fessional literature. 

Findings from Part I include: Teachers and principals 
agreed that classroom visitation is necessary to effective 
supervision; Teachers were evenly divided in desiring 
their principals to visit on a scheduled or unannounced 
basis; Principals should visit from 1-6 times per year 
depending upon the individual needs of teachers; Beginning 
teachers should have more supervision than experienced 
teachers who have demonstrated competency; Most visits 
should last about one hour; Every visit should be followed 
by an evaluative conference; and, Curriculum meetings 
should be held as needed rather than on a fixed schedule. 

Part III findings were: The district-sponsored in- 
service education programs were considered by teachers 
of questionable value as a device to improve instruction; 
Teachers felt their principals were making average or 
greater effort to improve instruction but that the actual 
effectiveness of principals was in considerable need of 
improvement; Teachers had considerable confidence in 
their principals’ ability to help them improve instruction; 
Teachers felt a written philosophy of education would be 
helpful to them and stated their principals generally dis- 
played democratic leadership. 

4. Conclusions. (1) Correlations obtained from the 
four sets of ranks listed in the procedure were respectively: 
.86, .86, .61, and .74; (2) These correlations suggest that 
teachers and principals were quite agreed on the values of 











the techniques considered in Part I whether they were con- 
sidering the potential value or the actual value of the indi- 
vidual items; (3) Teachers and principals may be more 
agreed on the actual value of the practices than they are 
on the potential value; (4) In spite of the positive correla- 
tions obtained, all of which are significant at the 1% level 
of probability, there remain many differences in teachers 
and principals attitudes toward the value of selected su- 
pervisory techniques. 
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The purpose of this study was to discover functional 
relationships which should be maintained by the school dis- 
trict personnel administrator with other departments of 
the central office, school principals, employee groups, and 
certain other agencies. Specifically, the study sought 
(1) to determine staffing patterns and status afforded 
school personnel departments, (2) to evaluate representa- 
tive relationships maintained with other departments of 
the central office and school principals, (3) to analyze re- 
lationships with employee groups and outside agencies, 

(4) to propose a desirable environmental setting for the 
operation of the personnel department in relation to other 
departments in the central office, and (5) to recommend 
relationships with employee groups and selected agencies 
outside the district. 

The normative survey technique was utilized in this 
study to collect data from respondents representing school 
districts of the United States in cities having a population 
from 100,000 to 500,000. Data relative to both existing 
and recommended practice in school personnel adminis- 
tration were obtained from those actively engaged in the 
field. 

Findings. (1) An average staffing ratio of 25.4 pupils 
in kindergarten through Grade XII for each certificated 
employee and 60.5 pupils for each classified employee 
exists in the districts studied. (2) Allocation of the pro- 
fessional and clerical staff to the personnel department is 
considered to be inadequate in half of the districts. 

(3) The position of school personnel administrator gener- 
ally reports directly to the superintendent, attends board 
meetings regularly, and maintains an advisory or combina- 
tion line and advisory relationship with school principals 
and other staff members. (4) Participation in personnel 
selection and assignment is not regularly extended to the 
principal or department head affected. (5) In-service 
training in personnel management is not a regular function 
of the personnel department in 85 per cent of the districts 
studied. (6) The personnel department participates in pro- 
fessional organizations and provides consultant service in 
personnel matters. (7) Relationships maintained by school 
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personnel departments with certificated and classified 
unions are generally limited to employees of the district. 
(8) Lines of communication are established by most school 
personnel departments with college placement offices, 
schools of education, and state employment offices. 

(9) The unitary pattern of school personnel administration 
is favored by 64 per cent of the respondents. 

Conclusions. (1) Staff development is an appropriate 
concern of the personnel department. (2) Recognition of 
the role of an adequately staffed personnel department 
has not been uniformly attained. (3) Effective functioning 
of the personnel staff requires the maintenance of positive 
working relationships with administrators, professional 
groups, employee unions, and other agencies. (4) An aware- 
ness of the dynamics of employee group action is an es- 
sential concept in school administration. (5) It is prudent 
to secure participation of all affected in the recruitment 
and in-service training of school employees. 

Recommendations. (1) The central office staff operat- 
ing patterns should be designed to provide an opportunity 
for the functional interaction necessary to insure max- 
imum utilization of human resources. (2) The professional 
and clerical staffing of school personnel departments 
should be reviewed. (3) The personnel administrator 
should work directly with officers of employee organiza- 
tions on an established, board-adopted policy basis. 

(4) A planned program at the district level should be de- 
signed to promote the coordinated efforts of local schools 
of education, placement offices, instruction and personnel 
staff members, and school administrators in the training 
and recruitment of classroom teachers. (5) School dis- 
tricts should investigate the possibility of utilizing more 
fully the services of local state employment offices in 
the recruitment of classified school employees and the 
procurement of labor market and wage data. (6) The en- 
tire field of cooperative endeavor by individual school 
districts and local schools of education in the recruitment 
and training of teachers should be studied. 
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FACTORS AFFECTING LEADERSHIP 
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William Henry Newman, Ed.D. 
Stanford University, 1961 


This study was concerned with the identification of the 
characteristics of effective school administrators. The 
variables involved in the leadership situation were placed 
in categories and a model was conceived which seemed to 
account for all variables and provide a theoretical basis 
for hypotheses about their relationships. The model is 
based upon the assumption that of the variables of the 
school situation which determine the behavior of the ad- 
ministrator there can be designated two categories, 
“personal qualities of the administrator” and “other situ- 
ational factors.” Similarly, it is assumed that of the vari- 
ables in the force field which determine the effectiveness 
of the administrator there can be designated two cate- 
gories, “behavior of the administrator” and “other situa- 
tional factors.” Ideally we could show relations of 








personal qualities to behaviors of the administrator, ac- 
counting for the effect of other situational factors. Then 
we could show the relations of behaviors to administrator 
effectiveness, accounting for the effect of situational fac- 
tors. 

The study was conducted in a large elementary school 
district. The twenty-six subjects of the study were prin- 
cipals of the schools in the district. They responded to 
the Minnesota Teacher-Attitude Inventory, the California 
F-Scale, the Allport-Vernon-Lindzey Study of Values, the 
Edwards Personal Preference Schedule, and the Ohio State 
Leader Behavior Description Questionnaire (Ideal Form) 
as measures of personal qualities. Data was obtained on 
certain situational variables which might have effect upon 
the behavior or effectiveness of the principals. Response 
of each principal’s teachers on the Leader Behavior De- 
scription Questionnaire (Real Form) and estimates of 
contacts with central office administrators were used as 
measures of principal behavior. Measures of the effec- 
tiveness of the principals included the achievement of the 
pupils in the schools and ratings by superior administra- 
tors. 

Pearson product-moment correlation coefficients were 
computed between variables of different categories of the 
model, and intercorrelations of the variables within cate- 
gories were determined. In order to remove the effect of 
situational variables from relations between personal 
quality variables and behavior variables and between be- 
havior and effectiveness variables, partial correlation 
coefficients were computed. Multiple regression equa- 
tions, multiple correlation coefficients, and beta weights 
were determined for prediction from multiple data. The 
significance of the differences in means on personal 
quality measures between the subjects of this study and 
other groups of principals having responded to the ques- 
tionnaires was determined. 

Results from the study must be regarded as very 
tentative, but patterns of the relationships emerged from 
the considerable amount of data gathered and computed. 
For example, the position of the deputy superintendent 
appeared to be a key role in the district. On various 
measures the deputy superintendent was found to be a 
major influence in perceptions, behavior, and effective- 
ness of the principals. Although no sequential relation- 
ships were found which carried through all the categories 
of the model, it would seem that a study such as this one 
could reveal individual characteristics of school districts 
which might be helpful in placing and training leaders. 

It also is apparent from the study that more insight can 
be gained by a multi-variable analysis with variables 
categorized so as to find relationships that may exist with 
intervening variables. 

Microfilm $2.85; Xerox $9.90. 217 pages. 
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A STUDY OF CERTAIN ASPECTS OF 
COMMUNICATION PROGRAMS IN 
SELECTED CLASS C PUBLIC 
SCHOOLS IN MICHIGAN 


(L. C. Card No. Mic 61-1193) 


Earl Maurice Pernert, Ed.D. 
Michigan State University, 1960 


The problem. The study had as its problem to explore 
the communication programs of superintendents of public 
schools using as a sample of the population a stratified 
selection of superintendents from Class C public high 
schools in the Lower Peninsula of Michigan. It was be- 
lieved that due to the existence of problems that might be 
unique to superintendents of urban public schools, this 
group of superintendents would not fall within the limits of 
this study. The communication programs studied were 
limited to contacts which superintendents made with staff 
members and citizens in a school-community. 

The study defined present programs, and suggested 
areas of communication needing improvement by applying 
principles of communication considered important by 
recognized writers in this field. 

Method, technique, and data. Data were collected from 
a stratified random sample of the superintendents through 
the use of structured interviews made by the writer. 
Forty-one interviews were completed. 

The data, both objective and subjective in nature, which 
were obtained included information on such items as: 
personal and school data, communication media and tech- 
niques, community information, citizens committees, and 
the importance of communication programs. 

Findings and conclusions. Recognized writers in this 
field and superintendents were in partial agreement as to 
the principles and techniques which related to success in 
the communication endeavor. Major differences centered 
about the degree of importance which should be assigned 
to this phase of school administration. Although citizens 
committees and community surveys were used by most 
superintendents, their use was limited largely to problems 
of an immediate and acute nature, rather than those involv- 
ing long-range educational problems. This reveals that in 
response to an acknowledged need for communication with 
staff members and citizens, superintendents have developed 
such programs but without sufficient back-ground knowl- 
edge of techniques that produce maximum effectiveness. 

The superintendents believed that the use of citizens 
committees and community surveys aided in obtaining the 
support of citizens for operational and building millages. 
This assistance was most evident, according to the opin- 
ions of the superintendents, when citizens committees were 
utilized in attempts to gain financial support from citizens 
for building programs. Even though superintendents be- 
lieved that community surveys and citizens committees 
were of assistance in gaining support for operational mil- 
lage, evidence demonstrated that the percentage of success 
in these areas was not significantly higher than when 
neither device had been utilized. Since only one super- 
tendent had not utilized either a community survey or a 
citizens committee when asking for citizen support for a 
building program--and was successful--no valid evaluation 
could be made of the assistance given by community sur- 
veys or citizens committees. 














Superintendents emphasized the need for a greater 
appropriation of time and money to make their communica- 
tion programs more effective. There appears to be a need 
for further study by superintendents of communication 
principles and techniques, if this phase of school adminis- 
tration is to be improved to function effectively in a demo- 
cratic society. 

Microfilm $3.15; Xerox $11.05. 244 pages. 
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This study sought to analyze and describe the interre- 
lationships between the formal communication structures 
in elementary school organizations and the informal com- 
munication patterns which appeared within these formal 
structures. Two elementary schools in Central Illinois 
were selected for study. One of these schools made con- 
scious efforts to adhere to its formal organization plan 
while the other did not. The type of district organization 
and the number of staff members of the two schools were 
comparable. All persons employed by the school district 
for work in the school being studied were considered as 
comprising the social system of that school. 

In order to analyze the formal structures of communi- 
cation, the prescribed, perceived, actual, preferred, and 
rejected relationships were established. The prescribed 
relationships were determined through the use of the pol- 
icies and procedures manuals and the perceptions of the 
chief administrative officers of the two schools. The per- 
ceived, actual, preferred and rejected relationships were 
obtained through the use of questionnaires. The formal 
communication structures were established for four school 
activities: work direction, student behavior and develop- 
ment, annoyances and grievances, and school policy. 

The subjects were asked to indicate persons with whom 
they spent time in informal socializing and which of these 
relationships were preferred and which were rejected. 

Informal communication patterns surrounding the same 
four activities dealt with in the formal structures were 
identified through the use of questionnaires. Respondents 
were asked to indicate persons to whom they went to dis- 
cuss each of the four activities generally and the persons 
to whom they went to duscuss those ideas which arose in 
the general discussions which they would like to see adopted 
into the school program. 

Matrix algebra was used in the analysis of the data 
gathered. Various indices were computed to describe the 
communication structures. In order to supplement the in- 
formation gained from the questionnaires, facts concerning 
each staff member were obtained from school records. 

In addition, the investigator spent several days in each 
school observing the communication activities. 

Both the formal and informal communication structures 
surrounding each activity were described, analyzed, and 
compared both within the school and between the two 
schools. Those individuals in both schools who achieved 
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centrality of choice were pointed out. Finally an analysis 
was made of the interrelationships of formal positions, 
informal communication patterns, and informal social 
activities. 

This study provides some evidence that regardless of 
the degree to which schools attempt to adhere to their 
formal organization plan, some discrepancies will likely 
occur between the theoretical and actual structure of oper- 
ations. The extent to which the formal struciure of actual 
communications varies from the theoretical structure of 
communications is, to a large extent, dependent upon the 
presence of individuals who actively fulfill the responsibil- 
ities of their positions. Both the formal and informal 
communication structures differed with regard to the par- 
ticular activity being studied. Individuals who actively 
fulfilled their roles in one activity tended to become key 
figures in the structure of other activities. Holders of 
general administrative positions tended to be central 
figures in the formal structures of all activities. Persons 
active in positions in the formal structure and persons 
active in informal socializing tended to be important in 
informal communication. Confusion seemed to exist in 
regard to the interrelationships of system-wide personnel 
and the staff members of individual schools. Non-academic 
personnel tended to be active in both informal socializing 
and informal communication. Finally, the results of the 
study indicated that the failure to provide time and space 
for informal socializing does not necessarily prevent its 
occurrence. Microfilm $2.75; Xerox $8.60. 186 pages. 


THE ADMINISTRATION OF 
EXTRACURRICULAR FUNDS IN CONNECTICUT 
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New York University, 1960 


Chairman: Dr. R. Emerson Langfitt 


I. THE PROBLEM 


The problem of this investigation was the administra- 
tion of extracurricular activity funds in Connecticut public 
secondary schools. The investigation was divided into 
three sub-problems: 

1. To identify desirable practices in the administra- 
tion of extracurricular activity funds. 

2. To survey present practices in the public secondary 
schools of Connecticut and to evaluate these in terms of 
desirable practices. 

3. To recommend procedures for the administration 
of extracurricular activity funds in Connecticut public sec- 
ondary schools. 


Il. NEED FOR THE STUDY 


The need for a study of the management of extracur- 
ricular activity funds in Connecticut was evidenced in the 
permissive nature of state legislation; in instances of 
malfeasance in the handling of these funds in Connecticut 





school systems; and in the lack of a state manual on the 
administration of extracurricular activity funds. 


Il. PROCEDURES 


A listing of desirable practices was compiled from a 
selected bibliography. An advisory jury commented upon 
these practices, confirming items on which the references 
agreed and resolving items where differences of opinion 
were noted. 

A survey of current practices in the administration of 
extracurricular activity funds in Connecticut public sec- 
ondary schools was made by use of a questionnaire. Data 
were compiled concerning expenditures for extracurricular 
activities; inclusion oi certain extraneous funds in extra- 
curricular accounting systems; comparison of Connecticut 
practices with the desirable practices developed under 
this investigation; and comparison of responses among 
schools grouped according to grade organization, to en- 
rollment, and to operation prior to September, 1949. 

A manual was then compiled for the administration of 
extracurricular activity funds in Connecticut public sec- 
ondary schools. 


IV. RESULTS 


Desirable practices in the administration of extra- 
curricular funds were compiled under the following general 
categories: general policies, sources of funds, accounting, 
budgeting, receipts, purchases, disbursements, bonding 
and insurance, and inventory. 

A survey of current practices in the administration of 
extracurricular activity funds in 164 Connecticut public 
secondary schools indicated that: 

1. sums of money handled were considerable, and were 
larger in those schools which included senior high grades; 

2. anumber of extraneous accounts were included 
among extracurricular activity funds in many schools; 

3. although Connecticut schools followed desirable 
practices in many respects, they did not do so in a number 
of important aspects; 

4. type of organization had some effect on the admin- 
istration of extracurricular activity funds, with senior 
high and junior-senior high schools following desirable 
practices more often than junior high schools; size by 
enrollment was a very minor factor, with some differences 
noted in favor of large schools; and date of establishment 
(prior to or subsequent to September, 1949) was of no par- 
ticular significance. 

A manual was developed for the administration of extra- 
curricular activity funds in Connecticut public schools. 
Designed to operate under the current Connecticut statute, 
it included recommendations for organization, procedures, 
and forms. Interest has been shown in printing the manual 
as a state bulletin. 


Recommendations 


Statutory revision. Mandatory rather than permissive 
legislation would assure assumption by local boards of 
education of responsibility for adequate supervision of 
extracurricular activity funds. 

The current statute combines extracurricular activity 
funds and funds of school lunch and driver education 
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programs in a single school activity fund. Since the nature 
of these accounts differs sharply, revision of the statute 
to permit the establishment of one or more funds, with 
separate treasurers, would introduce greater flexibility. 

Financial data. No information concerning expendi- 
tures for extracurricular activity funds is currently re- 
quested from local boards of education. The addition of 
such data to the annual financial reports furnished to the 
Connecticut Department of Education would facilitate 
national comparisons and encourage the maintenance of 
accurate local records. 

Microfilm $3.85; Xerox $13.50. 297 pages. 
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The study has proposed alternative plans for develop- 
ment of intermediate administrative units in Oregon. 
Three aspects of the problem were considered: (1) ap- 
praisal of Oregon Revised Statutes pertaining to the 
county school superintendent, (2) establishment of cri- 
teria for the intermediate administrative unit in Oregon, 
and (3) development of alternative plans for adequate 
intermediate units. 

A study of Oregon’s laws relating to the office of the 
county school superintendent revealed many inadequacies 
and identified areas where the laws are adequate. The 
laws were adequate in provisions for the organization, the 
appointment of the superintendent, the election of a board 
of education, the adoption of a budget, and for local taxing 
authority. No authorization for reorganization, contractual 
arrangements, or allocation of state funds to the inter- 
mediate unit is provided. 

Authorities in the field of education indicate that the 
intermediate unit needs to be retained because it is able 
to complement and supplement the services of the local 
school districts. A large number of districts are too 
small to offer at an economical cost the services being 
requested. Considerable agreement was found on criteria 
for appraising intermediate administrative units and for 
using as guides in proposing plans for organization of 
intermediate units. 

Six specific criteria were established as guides for 
the purpose of developing four proposed plans for inter- 
mediate units in Oregon. 


The following conclusions result from the study: 


1. The topographical features of the state greatly in- 
fluence its social and economic structure. County 
boundaries follow natural dividing lines in many 
instances. Combinations of counties are not prac- 
tical in all instances because of natural barriers 
such as mountains and deserts. 





2. A large majority of Oregon’s local school districts 
are not adequate in size to provide all the necessary 
and desirable services needed for educating chil- 
dren. Although at the time this study was made, in 
1960, Oregon was in the process of school district 
reorganization which will continue until 1962, it did 
not appear that adequate districts would result ina 
majority of instances. 


. Seventeen of Oregon’s counties did not have a min- 
imum of 5,000 pupils in average daily membership. 
These counties were inadequate in size to attract 
the necessary high quality of leadership and were 
not able to offer necessary services at an econom- 
ical cost. 


. An intermediate administrative unit system for 
Oregon can be developed which will have about 
twenty-two units. All local school districts should 
be a part of one of the intermediate units. 


. Oregon’s laws, pertaining to the intermediate 
office, are quite inadequate. They do not provide 
any flexibility, nor do they provide for reorganiza- 
tion of the county school office. 


Recommendations based on the study include retention 
of the intermediate unit in Oregon, changes in Oregon laws 
to provide flexibility in organization and operation of the 
unit, appointment of a committee to develop acceptance of 
a modified plan of intermediate units, and a study of future 
development of junior colleges in relation to the inter- 
mediate administrative unit in Oregon. 
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THE PROBLEM 


The purpose of this study was to determine if there 
was a significant relationship between the size of the 
Arkansas high school and the achievement of its college- 
bound seniors as measured by the American College Test 
in mathematics, natural science, social studies and Eng- 
lish. The problem stated as a null hypothesis: The size 
of the Arkansas high school is not related to the level of 
achievement of its college-bound seniors. Factors to be 
compared were: 

1. Size of high school and the college-bound seniors’ 
total educational development (ACT composite score). 

2. Size of high school and the college-bound seniors’ 
achievement in mathematics, natural science, social 
studies and English. 

3. Achievement in mathematics, natural science, 
social studies and English within very small, small, 
medium, large and very large high schools. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





EDUCATION 


3333 





4. Achievement of Arkansas and national college- 
bound seniors. 


THE PROCEDURE 


The sample for this study was randomly selected from 
a population of approximately 3,250 Arkansas college- 
bound seniors who participated in the ACT program during 
the 1959-60 school year. The final sample included the 
following numbers from each of the size classifications: 
very small - 72, small - 79, medium - 74, large - 84, and 
very large - 80. 

The Arkansas high schools (grades (7-12) were classi- 
fied according to the 1958-59 average daily attendance into 
the following sizes: 


150 or less 
200-350 
400-550 
600-750 


800 or more 


Very small 
Small 
Medium 
Large 
Very large 


The analysis of variance test, t-test of significance and 
percentile rank were employed in analyzing the data in 
this study. 

A review of the related literature concerning the rec- 
ommended size of high school indicated that most author- 
ities preferred an enrollment of a minimum of five hun- 
dred in any one attendance unit, grades seven through 
twelve or grades ten through twelve. 


THE FINDINGS 


1. College-bound seniors from medium, large and 
very large Arkansas high schools achieved significantly 
higher total educational development than did those from 
small and very small high schools. 

2. College-bound seniors from large and very large 
high schools achieved significantly higher in mathematics 
and natural science than did those from small and very 
small high schools. 

3. College-bound seniors from medium, large and 
very large high schools achieved significantly higher in 
social studies and English than did those from small and 
very small high schools. 

4. College-bound seniors within each size classifica- 
tion did not achieve at a significantly different level in the 
four subject matter areas tested. 

5. Arkansas college-bound seniors compared favorably 
with national college-bound seniors in English, but achieved 
at a slightly lower level in mathematics, natural science, 
and social studies. 

6. Less than 20 per cent of the high schools in Arkansas 
are large enough to meet the recommended minimum of 
five hundred, however, approximately 50 per cent of the 
high school students in the state attend a high school with 
an enrollment of five hundred or more. 


THE CONCLUSIONS 


1. The null hypothesis as stated for the major purpose 
of this study is rejected. 

2. Arkansas high schools of four hundred or more are 
graduating college-bound seniors who achieve at a signifi- 





cantly higher level in total educational development than 
are smaller high schools. 

3. Arkansas high schools of six hundred or more are 
graduating college-bound seniors who achieve at a signifi- 
cantly higher level in mathematics and science than are 
smaller high schools. 

4. Arkansas high schools of four hundred or more are 
graduating college-bound seniors who achieve at a signifi- 
cantly higher level in social studies and English than are 
smaller high schools. 

5. Many of Arkansas’ high schools are too small to 
meet the recommended minimum of five hundred. 

Microfilm $2.75; Xerox $6.00. 124 pages. 
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I, THE PROBLEM 


The primary purpose of this study was to determine if 
there was a significant relationship between the relative 
importance of school board practices and the size of 
Arkansas school districts. 

Sub-purposes were to analyze the relationship between 
the relative importance of school board practices and the 
following factors: 

1. The amount of formal training of the superintendent 
of schools. 

2. The type of training of the superintendent. 

3. The amount of administrative experience of the 
superintendent. 

4. Membership of the school board in the Arkansas 
School Boards Association. 


Il, THE PROCEDURES 


The average daily attendance in grades 1-12 of each 
Arkansas school district for the 1958-59 school year was 
obtained from the State Department of Education and strat- 
ified into four groups according to average daily attendance 
as follows: 


1- 300 
400- 700 
800-1600 
1800 and over 


Very small 
Small 
Medium 
Large 


Timmons’ scale for Evaluating Relative Importance of 
School Board Practices was mailed to the superintendent 
of fifty school districts selected at random from each of 
the first three groups classified by size, and the thirty- 
nine superintendents in the largest group. The superin- 
tendents were asked to objectively rate the practices of 
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their school board on the scale and return to the investi- 
gator. Necessary personal information regarding the 
superintendent was obtained from a questionnaire included 
with the scale. 

School districts were separated, first on the basis of 
size; and subsequently by sub-purposes of the study as 
heretofore listed. The differences in the mean scores on 
Timmons’ scale for school districts in the various groups 
were tested for significance with each grouping. Statis- 
tical methods used were analysis of variance, single clas- 
sification, and the t-test. 


Il. FINDINGS AND CONCLUSIONS 


1. Forty-two per cent of Arkansas school districts had 
fewer than four hundred students in average daily attend- 
ance in grades 1-12 during 1958-59. 

2. There was a significant difference in the relative 
importance of school board practices between each of the 
four groups classified by size and each other group, in 
favor of the larger districts, with one exception. The dif- 
ference between the mean scores of the very small and 
small groups proved non-significant. 

3. The relative importance of school board practices 
of school districts employing a superintendent holding a 
masters degree was significantly higher than those of dis- 
tricts whose superintendent held only a bachelors degree. 
Percentages of school districts, by size, employing super- 
intendents with less than a masters degree were: 


Very small — 45 
Small — 13 
Medium — 4 
Large — 0 


4. No significant differences were found in the relative 
importance of school board practices and the following 
factors: 

A. Type of training of the superintendent, defined 
by college major. 

B. Amount of administrative experience of the super- 
intendent. 

C. Membership in the state school boards association. 


IV. THE IMPLICATIONS 


Based upon the assumption that school boards employ- 
ing relatively more important practices are more efficient, 
and that more efficient boards result in better schools, 
the findings of this study lend weight to the contention that 
additional reorganization of school districts is needed in 
Arkansas. Microfilm $2.75; Xerox $6.00. 121 pages. 
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The purposes of this study were three-fold. Informa- 
tion was secured from teachers, by means of question- 
naires and personal interviews, as to the amount of plan- 
ning time granted, the manner in which this time was used, 
and the attitude of the teachers toward a variety of factors 
related to the planning period. The same procedure was 
used to secure information from principals concerning 
the factors considered in granting planning time, adminis- 
trative policy with regard to extra pay or additional re- 
leased time as compensation for extra duties, and the 
policies of the schools with regard to the planning period. 
The third purpose was to determine what physical facil- 
ities existed for the use of teachers during their planning 
period. 

Data were collected from twenty-four of the ninety- 
seven accredited public high schools in Colorado. Ques- 
tionnaires were returned by each of the 24 principals and 
by 257 (95 per cent) of the 270 teachers to whom they 
were distributed. Personal interviews were held with 
each principal and with seventy-three teachers. The phys- 
ical facilities available for the use of teachers during their 
planning period were examined during the visit to each 
school. 

An average of 4.7 periods per week (fifty-one minutes 
per day) were granted to those teachers who actually had 
planning time. Most teachers indicated their principal 
had indicated what use they were to make of their planning 
period in broad, general terms. Teachers generally felt 
they were granted enough planning time and that it was 
effectively used. 

Principals were in substantial agreement as to the 
activities in which teachers should engage during their 
planning period, the effectiveness of the use of this time 
by teachers, administrative policy in supervising the use 
of the time, and the adequacy of the time granted. 

Few schools provided adequate facilities for teachers 
during their planning time. Most provided a lounge but 
few provided work rooms or separate rest rooms for 
teachers. The classrooms of many of the teachers were 
used by other teachers during their planning period. 

Among conclusions reached were the following. Few 
schools provided adequate facilities for work by teachers 
during their planning period. Both teachers and adminis- 
trators desired administrative policy which would leave 
the teacher relatively free of restrictions in using the 
planning period but one which would prevent abuses of the 
time granted. Almost every school, in addition to the 
three schools which granted no planning time to teachers, 
had at least one teacher who had no planning period. The 
extracurricular programs of most small and medium size 
schools were considered too demanding of the time and 
energy of teachers. The planning period of the teacher 
was viewed as a period for work and for rest and relaxa- . 
tion with a majority of the time devoted to professional 
activities. 
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Recommendations included: (1) Each teacher in the 
public high schools should be granted one period per day 
during which the teacher has no specified duty to perform, 
(2) Principals should resolve scheduling difficulties with- 
out assigning extra classes to one or two teachers in the 
building, (3) The physical facilities for use of teachers 
during their planning period should include space for work 
as well as for rest and relaxation, and (4) Principals 
should exercise leadership in supervising the use of the 
planning period, especially for teachers who are new to 
the system and those who have difficulty in using their 
time wisely. Microfilm $3.45; Xerox $12.15. 267 pages. 
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INTRODUCTION 


One of the most perplexing problems in school business 
administration is the placement of the school district’s 
insurance protection. One might find it to be distributed 
among the agents in a community, or through an agents’ 
or brokers’ association, or on the basis of personal 
acquaintance, or in some instances through competitive 
bidding. 

School insurance is extremely complex, and school 
districts should be encouraged to take advantage of the 
keen competition present among insurance companies and 
their representatives. However, there has been no prac- 
tical guide available to assist New York State school 
boards, their superintendents and business administrators 
in drawing up specifications and procedures to follow in 
soliciting, receiving, and considering competitive bids on 
school insurance requirements. 


THE PROBLEM 


The investigator proposed in the study to compile a 
handbook type document to guide New York State school 
authorities in securing competitive bids on their insurance 
requirements. 


THE PLAN OF THE STUDY 


The plan of the study undertaken by the investigator 
encompassed five major steps. The first was a tentative 
drafting of the preliminaries necessary before drawing up 
the school insurance specifications and evaluation of these 
steps by a resource panel of three school business admin- 
istrators. The second step required structuring tentatively 
the preliminary specification forms and data for each of 
the twelve kinds of insurance selected for study through 
specifications which had been used by four school districts 
and through personal interviews with insurance under- 
writers. 





The third step was drafting tentatively the procedures 
for soliciting, receiving, and considering competitive bids 
and evaluation of these procedures by a resource panel of 
three school business administrators and two insurance 
company representatives. 

The fourth step was a re-evaluation of the preliminaries, 
the specification forms, and the procedures by a primary 
jury of three school business administrators, two stock 
insurance company representatives, two mutual insurance 
company representatives and two members of boards of 
education which had bid insurance. The jurors’ evaluations 
then went to a secondary jury of an insurance company 
representative, a school business administrator, and the 
New York State Education Department’s school insurance 
specialist. This jury, by majority vote, determined which 
criticisms of the primary jury finally were to be included 
in the handbook. 

The fifth and last step was the compilation of the above 
data in a handbook on bidding insurance for use by New 
York State school districts. 


THE HANDBOOK 


Tne handbook presented is divided into three parts: 
the preliminaries necessary before the specification forms 
are prepared; the specification forms for twelve kinds of 
insurance that school districts usually carry in fire, cas- 
ualty, surety, and inland marine protection; and the pro- 
cedures to follow in soliciting, receiving, and considering 
bids. Microfilm $5.20; Xerox $18.45. 408 pages. 


AN ANALYSIS OF THE FUNCTIONS 
AND RESPONSIBILITIES OF THE 
ACADEMIC DEAN OF SELECTED 

COLLEGES AND UNIVERSITIES IN TEXAS 


(L. C. Card No. Mic 61-1009) 


Wardell D. Thompson, Ed.D. 
Cornell University, 1960 


The Problem 


It was the purpose of this study (1) to identify present 
functions and responsibilities of academic deans of se- 
lected colleges in Texas; (2) to analyze and appraise these 
functions and responsibilities in light of significant trends 
as revealed through a review of the literature; (3) to offer 
a suggested list of functions and responsibilities of aca- 
demic deans, resulting from an analysis of the findings in 
this investigation. 





Instrumentation and Methodology 





In order to obtain the data needed to satisfy the three 
major purposes of this study, it was necessary to design 
the investigation to: (1) review the literature for the pur- 
pose of developing appropriate items to be included in the 
interview schedule; (2) plan a pilot study for the purpose 
of developing a suitable interview schedule; (3) obtain a 
number of institutions which represented both state sup- 
ported and private church-related colleges in which the 
deans would be willing to submit to an interview; (4) con- 
duct extended interviews with these deans at their 
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institutions at a time agreeable to the deans and the in- 
vestigator; (5) analyze the data in terms of the purposes 
set forth in this study. 


The Sample 





Twelve deans of colleges located in North, East, South, 
and Central Texas comprised the sample. These institu- 
tions were selected on the basis of the following criteria: 
(1) The institutions should be of similar size representing 
both state supported and church-related colleges with 
similar academic administrative organization. (2) All in- 
stitutions should be accredited or approved by the Southern 
Association of Colleges and Secondary Schools. (3) The in- 
stitutions should include both white and Negro colleges as 
well as racially integrated institutions. (4) The academic 
dean should be the second ranking administrative officer 
of the college. (5) All institutions should be located in the 
State of Texas. (6) The institutions should include both 
coeducational institutions and men’s or women’s colleges. 


Results 


The more important findings included the following: 

1. There were twelve functions listed in the interview 
schedule which were being performed by all of the deans. 

2. There were twenty-eight functions which were being 
performed by more than fifty per cent of the sample deans. 

3. There were thirteen other functions and responsi- 
bilities performed by deans that were not listed in the 
interview schedule. 

4. The functions of the academic deans varied accord- 
ing to the administrative structure of the institution. 

5. The functions of academic deans varied according 
to the number of years that they had held the position of 
academic dean. The data revealed that deans who had held 
their positions less than eight years performed more func- 
tions than deans who had held their positions eight or more 
years. 

6. The type of institution placed definite limits upon 
the functions of the academic dean. Deans of church- 
related institutions appeared to have more administrative 
control over their faculties than did deans of state sup- 
ported colleges. 

7. Administration was more centralized in church- 
related colleges and more decentralized in state supported 
colleges. 

8. Department heads in state supported colleges as- 
sumed a greater leadership role with their faculties than 
did department heads in church-related colleges. 

9. Four types of deans were recognized and described 
as follows: The Goodfellow type, The Exalted Office Clerk, 





The Great White Father, and The Professional Educational 
Leader. 








Recommendations 





The writer, after careful consideration and analysis of 
results, makes the following recommendations: 

1. That a list describing the functions and responsibil- 
ities of the dean and his office be developed by each insti- 
tution, and that the entire staff be made aware of these 
functions and responsibilities by the president of the insti- 


tution. 





2. That the criteria employed in the selection of a dean 
include administrative leadership ability and skills, as 
well as academic proficiency and accomplishment. 

3. That the faculty be given an opportunity to submit 
recommendations on the selection of a dean to the president 
or appropriate administrative officials. 

4. That neither tenure nor seniority should be the sole 
determinants in the final selection of an academic dean; 
neither should the person who is less objectional to the 
president be selected on that basis alone. 

5. That the dean should “in fact” be the chief admin- 
istrative officer of the academic program of the college, 
responsible directly to the president. 

6. That the dean, not the president, with his faculty 
and department heads be responsible for the selection, 
recruitment, and assignment of the teaching staff, subject 
to the approval of the president. 

7. That faculty rank and tenure policies be established 
by each institution and that the faculty participate in the 
development of these policies. 

8. That machinery be established whereby the institu- 
tion can continuously re-evaluate its total academic pro- 
gram, thereby permitting the institution to provide the 
best possible education for all of its students. 

Microfilm $3.05; Xerox $10.60. 233 pages. 


THE ADMINISTRATIVE ROLE OF THE 
STATE 4-H CLUB LEADER IN 
SELECTED STATES--A STUDY 

IN ROLE PERCEPTION. 


(L. C. Card No. Mic 61-1557) 


Curtis Trent, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Robert C. Clark 


The specific purposes of the study were twofold: 

(1) To describe the role of the State 4-H Club Leader in 
the organization and administration of 4-H Club work as 
perceived by headquarters personnel in eight selected 
state Extension Services; (2) To explore the associations 
between Extension staff members’ perceptions of the State 
4-H Club Leader’s administrative role and such factors as 
position group, type of organization, academic degree, age, 
years of Extension experience and time devoted to 4-H 
Club work. 

The data were obtained through individual and group 
interviews with 377 state Extension staff members in 
Georgia, Massachusetts, Minnesota, Missouri, Ohio, Ten- 
nessee, Texas, and West Virginia. 

The major techniques employed in the analysis of the 
data included: percentage distributions, ranks, mean 
scores, coefficients of rank correlation and concordance, 
and a measure of association of variables (h). 

Respondents were divided into three position groups 
and into two types of organization. The three position 
groups were: (1) state 4-H Club staffs, (2) administrative- 
supervisory staffs, and (3) specialist staffs. The two 
types of organization were: (1) organization type P/O 
(those states in which the director of Extension perceived 
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the State 4-H Club Leader as functioning primarily as a 
program supervisor or organization specialist); (2) organ- 
ization type A/S (those states in which the director of Ex- 
tension perceived the State 4-H Club Leader as functioning 
primarily in the areas of administration and supervision. 

In addition to six basic hypotheses tested in the study, 
a brief description of the administrative organizational 
arrangement for the conduct of 4-H Club work in each of 
the states included in the study is given. The location of 
the State 4-H Club Leader in the Extension hierarchy is 
discussed also. 


Summary and Conclusions 





1. The three position groups differed with respect to 
the degree of importance they felt should be attached to 
the administrative role of the State 4-H Club Leader. 
State 4-H Club staffs placed the greatest amount of im- 
portance on the role followed by specialist staffs and ad- 
ministrative-supervisory staffs. State 4-H Club staffs in 
organization type P/O placed more importance on the role 
than the State 4-H staffs in organization type A/S. 

All three position groups felt that the State 4-H Club 
Leader should play a broader and more comprehensive 
role in the organization and administration of 4-H Club 
work than he was playing at the time the study was con- 
ducted. 

2. Respondents felt that the following eight functions 
should be the most important administrative functions of 
the State 4-H Club Leader: (1) Planning, (2) Organizing, 
(3) Evaluating, (4) Public relations, (5) Coordinating, 

(6) Supervising personnel, (7) Formulating policies, and 
(8) Forecasting future trends and/or needs. They saw 

the following eight functions as being most important 
currently: (1) Public relations, (2) Organizing, (3) Super- 
vising personnel, (4) Planning, (5) Formulating policies, 
(6) Coordinating, (7) Evaluating, and (8) Interpreting pol- 
icies. 

There was relatively high consensus among the three 
position groups on both the ideal and actual rank order of 
importance of the sixteen administrative functions. How- 
ever, there were distinct differences in rank order agree- 
ment between position groups and between the two types of 
organization. The highest agreement as to the ideal rank- 
ing was between the administrative-supervisory staffs and 
specialist staffs. The lowest agreement was between the 
state 4-H Club staffs and administrative-supervisory 
staffs. 

3. Few important associations were found between the 
degree of importance respondents felt should be attached 
to each of the sixteen selected administrative functions of 
the State 4-H Club Leader and academic degree, age, years 





of Extension experience and time devoted to 4-H Club work. 


Microfilm $3.60; Xerox $12.60. 278 pages. 





COURT DECISIONS DEALING WITH LEGAL 
RELATIONSHIPS BETWEEN AMERICAN COLLEGES 
AND UNIVERSITIES AND THEIR STUDENTS 


(L. C. Card No. Mic 61-406) 


Paul Walker, Ed.D. 
University of Southern California, 1961 


Chairman: Professor Stoops 


The purpose of this study was to determine by an exam- 
ination of state and federal court decisions (1) the points 
of litigation between students and colleges or universities 
in matters of admission, governance and control, confer- 
ence of degrees or diplomas, and tort liability; (2) judicial 
limitations placed upon admission policies or procedures 
for expulsion of students; (3) the circumstances under 
which a student may compel an institution to confer upon 
him a degree or diploma; (4) the tort responsibility which 
colleges and universities owe their students; (5) the effect 
of the nature of an institution, that is, whether it is public 
or private, upon its relationships with its students. 


Findings. (1) The most frequently litigated question in 
cases dealing with admission was that of attempted dis- 
crimination by public institutions against Negroes. 

(2) The second most frequently contested matter was the 
imposition of fees by public institutions. (3) The principal 
questions presented to the courts in cases involving the 
governance of students have been the student’s right to a 
hearing when threatened with dismissal, the reasonable- 
ness of the regulations of the institution, and the reason- 
ableness of the action of school officials taken in the ex- 
pulsion of students. (4) Students have sued to compel 
conference of a degree through specific performance or 
mandamus. (5) The principal obstacle to recovery in the 
tort cases has been the immunity granted public institu- 
tions as governmental agencies and private institutions as 
charities. (6) The following admission regulations have 
been held reasonable: scholastic achievement, compulsory 
vaccination, compulsory military training, age, member- 
ship in the male sex, compulsory X-ray examination, and 
a pledge against fraternity membership. (7) The following 
admission requirements have been held improper: national 
citizenship as a requirement for residence; continued non- 
residence status for fee purposes of a student who has 
acquired state residence for all other purposes; exclusion 
from a public institution because of race, creed, or color. 
(8) Where state legislation provides for free tuition, in- 
cidental fees for laboratories, infirmaries, matriculation, 
graduation, and student unions have been held proper. 

(9) The majority of states do not require a formal hearing 
prior to the dismissal of a student. (10) Courts generally 
will not substitute their judgment for that of school offi- 
cials who have dismissed a student. (11) The courts gen- 
erally will not intervene where a student has been denied 
his degree. (12) The majority of states recognize the 
common law immunity of public institutions and the exemp- 
tion of charitable corporations in tort. (13) Public insti- 
tutions are subject to greater control by the courts in 
their admission and disciplinary regulations than are 
private institutions. 


Conclusions. (1) It may be said that the courts have 
demonstrated an exemplary restraint in refusing to 
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substitute their own views for those declared by school 
authorities in educational matters which are rightfully in 
the sphere of education in the matters of admission of 
students, governance and control of students, and the con- 
ference of diplomas and degrees upon those deemed to have 
met graduation requirements. (2) There is a social lag in 
a continued application of the doctrine of common law im- 
munity from suit of public institutions and the exemption 
conferred upon charitable institutions. (3) Legislatures 
have not been sufficiently specific in the declaration of 
state policy so far as the imposition of fees in public in- 
stitutions is concerned. (4) With the exception of the seg- 
regation cases, far more often than not the student has 
been unsuccessful in suits against the college or university 
he attended. 


Recommendations. (1) Admission regulations should 
be based upon reasonable justification. (2) Private insti- 
tutions should consider the desirability of abolishing dis- 
criminatory admission practices. (3) College catalogues 
should be prepared with care, since they are treated as 
contractual obligations. (4) Regulations for expulsion 
should provide the student an informal hearing. (5) Com- 
mon law immunity and the exemption of charitable cor- 
porations should be abolished. (6) Until tort responsibility 
is imposed upon institutions of higher learning, student 
body associations should provide their members appro- 
priate insurance. 

Microfilm $4.80; Xerox $17.10. 376 pages. 





EDUCATION, ADULT 


AN ANALYSIS AND EVALUATION OF AN 
EXPERIMENTAL PROGRAM DESIGNED TO 
INCREASE THE LEVEL OF ECONOMIC 
UNDERSTANDING AMONG ADULTS 


(L C. Card No. Mic 61-1185) 


Allen James Matherne, Ph.D. 
Michigan State University, 1960 


This study was concerned with the problem of deter- 
mining whether the level cf economic understanding among 
adults could be raised significantly through use of selected 
methods, materials, and other resources available in most 
communities. 

The author has made an analysis and evaluation of a 
program in basic economic education conducted during the 
fall of 1959 by the Mott Adult Education Program, in co- 
operation with the Industrial Relations Center of the Uni- 
versity of Chicago and A C Spark Plug Division of General 
Motors Corporation. The program involved 841 adults 
enrolled in 37 classes in community schools throughout the 
city of Flint, Michigan. 

The teaching staff was recruited among lay persons in 
the community, was trained in conference leadership 
methods and in basic economics, and assigned to the var- 
ious classes. The basic text material and visual aids used 
in the program were developed by the Industrial Relations 
Center. Local resource persons were employed when, in 





the opinion of the leaders, an expert could contribute to 
the success of a particular session. 

The adult participants were invited to take part in the 
experiment by the building principal and the community 
activities director. A 50-statement true-false test was 
administered at the first meeting of the class and repeated 
at the final session. Of the 37 school groups involved, 

30 returned both the “pre” and the “post” tests. This 
study is based upon the performance of these 30 groups. 

Analysis of the data was made from three different 
bases: the 50-statement test, the eleven topics covered in 
the course, and the 30 groups which took both the “pre” 
and the “post” tests. It was ascertained that, programwide, 
on the basis of performance on the 50-statement test, a 
growth of -2.5 to 24.9 percentage points had taken place, 
with a median increase of 4.3. By topics, it was discov- 
ered that a growth of 2.5 to 15.9 percentage points had 
occurred, with a median increase of 6.9 percentage points. 
Analysis by groups revealed a range extending from a de- 
crease performance of 11.0 percentage points to an in- 
crease of 18.3, with a median of 7.7. 

These findings seem to suggest the results an adult 
education program planner might reasonably expect to 
achieve in designing a similar program. It is recognized 
that different results would obtain under different circum- 
stances and employing different methods and materials 
from those analyzed here. It is hoped that further study 
might be undertaken which, when added to this work, would 
make up a body of knowledge which would be useful to 
adult educators. 

Microfilm $2.75; Xerox $6.40. 133 pages. 


THE EFFECTIVENESS OF PRACTICES OF 
INDIVIDUAL ON-—FARM INSTRUCTION USED BY 
TEACHERS OF ADULT-FARMER 
COURSES IN MICHIGAN 
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Rolf Edward Moeckel, Ed.D. 
Michigan State University, 1960 


Major Professor: H. M. Byram 


Purposes: To study the practices of individual on-farm 
instruction of adult farmers to determine (1) the frequency 
of their use by Michigan teachers, (2) the evaluation of 
the instructional effectiveness of the practices by the 
teachers, (3) some new or promising practices that might 
be used more widely in Michigan, and (4) the effectiveness 
of certain promising practices from teachers who used 
them on a demonstrational basis. 

Methods: A survey with a checklist of 125 practices 
was taken among all Michigan teachers of adult-farmer 
courses during 1957-58. This checklist was returned by 
108 teachers, or 78.2 per cent. A survey with the check- 
list was also made of outstanding teachers of on-farm in- 
struction of adult farmers from thirteen states of the 
Central Region, as selected by head state supervisors of 
each state, with fifty-six replies, or 80 per cent returns. 
These two groups were statistically compared to deter- 
mine promising practices that were being used more fre- 
quently and evaluated to a higher degree by the outstanding 
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teachers. Ten of these promising practices were then 
used on a demonstrational basis by Michigan teachers 
during 1958-59, after which they gave a detailed evaluation 
of the practices. 

Findings and interpretations: Michigan teachers had 
an average of five and nine-tenths years of experience in 
teaching adult-farmer courses, with an average of 56.3 
individual on-farm visits made to adult farmers per year. 
The average number of visits made by the outstanding 
teachers of the Central Region was ninety-two per year. 
Thirty-eight practices from the checklist of 125 were 
used more frequently and evaluated higher by the teachers 
of the Central Region as compared with the Michigan 
teachers. 

The promising practices that were demonstrated by 
the Michigan teachers were selected as having the follow- 
ing advantages by a majority, or more, of the teachers 
using them. 

1. Maintain a list of potential farm visits to be made 
to adult farmers. Advantage--used teacher’s time eco- 
nomically. 

2. Assist the adult farmer to conduct trial plots on the 
farm. Advantages--farmers responded well to its use, 
learned more, and adopted more farm practices. 

3. Analyze with the adult farmer the instruction of a 
previous adult class as it is related to his own farm. Ad- 
vantages--farmers adopted more farm practices, re- 
sponded well to its use, and learned more. 

4. Analyze the adult farmer’s DHIA, soil test, or other 
farm records. Advantages--farmers responded well to 
its use, adopted more farm practices, and learned more. 

5. Use local production standards to assist the adult 
farmer to evaluate his business. Advantages--farmers 
responded well toits use and adopted more farm practices. 

6. Take colored slides or snapshots of approved prac- 
tices being adopted by the adult farmer to show the “before” 
and “after” situation. Advantages--improvement of class 
instruction, farmers responded well, and learned more. 

7. Survey adult farmers during class to determine 
their viewpoints concerning farm visits. Advantage-- 
farmers responded well to its use by the teacher. 

Microfilm $3.10; Xerox $10.80. 240 pages. 





A STUDY OF FACTORS RELATED TO 
NON-PARTICIPATION IN EXTENSION 
EDUCATION PROGRAMS IN THE THREE 
OAHU EXTENSION DISTRICTS, HAWAIL. 


(L. C. Card No. Mic 61-4) 
Junius Glenn Morrill, Ed.D. 
Cornell University, 1960 


The Problem 





In certain Oahu communities it has been difficult for 
extension agents to get people to participate in extension 
education programs. In some communities participation 
has been so poor that agents have not been able to conduct 
continuing programs over a period of years. 


Purpose of the Study 


The purpose of this study was to analyze family par- 
ticipation and the factors which might normally be expected 
to account for non-participation. 





Delimitation of the Problem 





The problem was limited to a study of non-participation 
in the three extension counties on the Island of Oahu in the 
State of Hawaii. It was also limited to the study of factors 
which were related to non-participation and did not nec- 
essarily purport to establish these as causal factors ac- 
counting for non-participation. 


Methods of Research 





Research on the problem was conducted by: 


1. Making a study of the organization and functioning 
of the Hawaii State Extension Service. 


. Making a study of the opinions of men and women 
agents of the three Oahu extension districts. 


Conducting 642 separate interviews with heads of 
families in five different communities. 


Data gathered was tabulated by means of an IBM 
machine and coefficients of correlation were determined 
by the point biserial system. 


Summary of the Findings 
Part I — Survey of Agent opinions. 


1. There is a difference in the percentage participa- 
tion of different racial groups. 


There is no recognizable difference in the participa- 
tion of different religious groups. 


The principal reasons for non-participation are: 

(1) lack of publicity about the work of the extension 
service, its objectives and available programs, 

(2) lack of time on the part of the people extension 
is supposed to serve, (3) lack of community leader- 
ship, and (4) lack of agents’ time to pursue and en- 
courage extension work among non-participants. 


Extension agents work mostly with families of the 
upper half of the lower socio-economic classes. 


The most important changes needing to be made in 
extension on Oahu are: (1) provision for more 
secretarial help, (2) greater specialization of field 
staff, and (3) separation of agent responsibility for 
adult and 4-H club work. 


Part Il — Community Surveys. 


1. Only 7.3 per cent of the families included in the 
community surveys, participated in extension. 


There was more participation and interest in home 
economics than in 4-H or agricultural improvement 
programs. 


. Twenty and one half per cent of the population 
dropped out of extension after having once partici- 
pated. 


Over 25 per cent of those interviewed were not 
aware of University Extension as it is called locally. 


There was a difference in the percentage participa- 
tion of different racial groups, but differences may 
be more closely related to being well established, 
and to other factors than to ethnic origin. 
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. Buddhists and other non-Christian or unaffiliated 
religious groups participated more than christian 
groups. 


. Families of larger residence in the community, 
those having agricultural land at their disposal, 
those receiving proportionately higher amounts of 
total income from farming, and those in the higher 
income groups had the highest per cent of partici- 
pants. 


Educational level of respondents, number of chil- 
dren 9 — 18 in the family, and the amount of time 
spent in religious, recreational, and civic activities 
did not appear to be significantly correlated with 
participation in extension. 


Conclusions 





Extension education programs are reaching only a 
comparatively low percentage of Oahu families. 


The principal factors related to participation in 
extension are: (1) Income or socio-economic level. 
(2) Availability of agricultural land and the propor- 
tionate amount of income received from farming. 
(3) Length of residence in the community. (4) Chris- 
tian or non-christian religious affiliation. 

Microfilm $3.10; Xerox $10.80. 239 pages. 


AN APPRAISAL OF LONG-TIME COOPERATIVE 
EXTENSION PROGRAM PLANNING IN 
WAUPACA COUNTY, WISCONSIN. 


(L. C. Card No. Mic 61-1545) 


Oscar Woodrow Norby, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Gale L. VandeBerg 


The major purpose of the study was to provide infor- 
mation that would be helpful to Cooperative Extension 
workers planning county programs. It was part of a 
larger project designed to investigate the processes and 
values of program planning at the county level. 

The county Extension staff developed a procedure 
which they followed in planning a long-time county Exten- 
sion program. The county staff and the county Extension 
sponsoring agency selected a County Program Planning 
Committee, four of whom were chosen from each of seven 
trade areas in the county. 

Each County Committee meeting and trade area com- 
mittee meeting held during the six month period from 
November, 1959 through April, 1960 was attended by a 
researcher. The program planning work of the county 
staff was observedand appraised through September, 1960. 

Systematic observations were made at committee 
meetings. Formal portions of the meetings were tape re- 
corded, transcribed, and analyzed for subject matter con- 
tent. Initial and follow-up questionnaires were adminis- 
tered to Program Planning Committee members. Short 
questionnaires were used following committee meetings 
to help appraise the meetings. 

Eight applied principles developed from a review of 
the literature and previous research on program planning 





were used as guides to help the agents develop the planning 
procedure. Certain conditions were embodied within the 
applied principles. The extent to which the conditions 

were brought about in the planning process was determined. 

The county staff developed common understanding of 
the program planning process through a series of special 
staff conferences. They agreed on objectives, procedures, 
and individual responsibilities. An over-all design for 
county program planning was developed. Much effort was 
devoted to pre-planning each step in the procedure. 

The county staff explained long-time program planning 
to representatives of the county Extension sponsoring 
agency and involved them throughout the process. 

Attitudes of existing Extension planning groups and 
representatives of related agencies were judged to be 
favorable to long-time planning. However, knowledge and 
suggestions of representatives of the groups were involved 
to only a limited extent. 

Individuals on the County Program Planning Committee 
and the trade area committees were not involved inten- 
sively enough in the planning. County Extension agents 
were intensively involved throughout the planning process, 
but not enough use was made of available resource persons 
in planning the program. 

County Committee members were given special orien- 
tation for program planning. They were not given suffi- 
cient opportunity to delve irto the specific program areas 
considered by subcommittees. 

Needs and interests of the people, applicable factual 
information, and available human and material resources 
were considered in planning the program, but only to a 
limited degree. 

A written long-time program plan was published which 
contained lists of the important problems grouped on a 
priority basis. It also listed long-time objectives of the 
program. Limited distribution of the written plan was 
made to professional and lay leaders in the county. 

Based on the guidelines, generalizations, and principles 
set forth in the literature, the findings from research, and 
experience and observations in program planning, a pro- 
cedure for long-time program planning was recommended. 

Microfilm $3.05; Xerox $10.80. 236 pages. 


EARLY SCHOOL LEAVERS WHO RETURN TO 
CINCINNATI PUBLIC EVENING SCHOOLS 


(L. C. Card No. Mic 60-6158) 


Charles Edwin Reigel, Ed.D. 
University of Cincinnati Teachers College, 1960 


The purpose of this study was to determine the char- 
acteristics of the early school leaver in the Cincinnati 
Public Schools who returned to formal schooling in the 
Cincinnati Public Evening Schools. The major steps in 
the study were: (1) to characterize the early school 
leaver as revealed through interviews and school records, 
(2) to discover the reasons for his withdrawal from day 
school, and (3) to discover the reasons for his return to 
evening classes. 

In order to collect the data for this study, it was nec- 
essary (1) to prepare an interview guide, (2) to select the 
drop outs to be interviewed, (3) to secure the pertinent 
personal and academic information about the interviewees, 
and (4) to coordinate and conduct the interviews with the 
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aid of three counselors from the Cincinnati School System. 
It was thought that significant differences might exist in 
selected characteristics of school leavers who differed in 
socio-economic status. The Minnesota Scale for Paternal 
Occupations was used to classify the school leavers into 
upper, middle, and lower socio-economic groups. 
Findings of Study. Well over one-half of the drop outs 











withdrew during oruponthe completion of grades 10 and 11. 


Almost one-fourth of them, however, withdrew during 
the 12th grade or at the end of the 12th grade without grad- 
uating. Almost three-fifths of the school leavers withdrew 
during the school year. Almost two-thirds of them with- 
drew after age 16, the legal age of withdrawal. Almost 

40 per cent of the leavers were retarded at least one 
grade. Almost two-thirds of them had two or fewer trans- 
fers. Almost 40 per cent of them had I.Q.’s of 95 or over. 
A marked regression in scholarship was characteristic of 
the leavers. Approximately two-thirds of them experi- 
enced failure in at least one subject from the seventh 
grade until their withdrawal. 

After their entry into night classes, more than one- 
half of them completed the work they were taking, whether 
it was one, two, or three courses. A majority of the 
school leavers stated they were taking courses in night 
school for vocational preparation. Well over three-fourths 
of them stated they favored night classes over day school 
classes. This was because the atmosphere of the class- 
room in night school was more conducive to study, and 
because they felt they were treated as adults. 

Pregnancy was the most frequently given reason for 
leaving school. This reason was given by 46.2 per cent of 
all the girls in the group, or 26.9 per cent of the total 
group. Other frequently mentioned reasons were “needed 
two or fewer credits for graduation,” “preferred work to 
school,” “needed money to buy clothes or help at home,” 
and “failing.” An analysis of the secondary reasons for 
withdrawal revealed that school leaving was not character- 
ized as due to any single reason. It was, rather, due toa 
combination of reasons. 

Conclusions. The following conclusions were formu- 
lated: 

1. There is a definite place and need for a large and 
comprehensive adult night school program. 

2. Some early school leaving is unavoidable. Over 46 
per cent of the girls in this study gave pregnancy as their 
reason for withdrawing. 

3. Some early school leaving is justified. Approxi- 
mately 10 per cent of the school leavers withdrew from 
day school after the completion of their senior year with- 
out graduating. They were short one or two credits. 

4. Some early school leavers are better off education- 
ally and financially in the evening school. 

5. Retardation, excessive absences, regression in 
scholarship, failure and lack of participation in extra- 
curricular activities all appear to characterize the early 
school leaver. 

6. Membership in the various socio-economic groups 
seems to affect the actions of the school leavers. Mem- 
bers of the lower socio-economic group are more likely 
to withdraw at an earlier age, are more likely to show a 
marked regression in scholarship, are more likely to 
withdraw because of personal reasons, and are less likely 
to discuss their school and vocational problems with 
school personnel. Members of the middle socio-economic 
group seem to be more concerned with their education in 
that they enroll in night school within a shorter period of 





time after their withdrawal from day school. Middle 
socio-economic school leavers are more likely to with- 
draw because of reasons related to the school. 

Microfilm $4.70; Xerox $16.65. 366 pages. 


THE ROLE AND DEVELOPMENT OF VOLUNTARY 
VILLAGE LEADERS IN PROGRAMS OF COMMUNITY 
DEVELOPMENT IN THE PUNJAB INDIA 


(L. C. Card No. Mic 61-1008) 


Takhat Singh Sohal, Ed.D. 
Cornell University, 1960 


The Problem 


In this study, current evidence of the effectiveness of 
rural leadership as applied to programs of community de- 
velopment in the Punjab (India) has been examined. 

Programs for improving the living conditions of rural 
masses are receiving an ever increasing attention all over 
the world. Apart from economic improvements, these 
programs are constantly striving to develop the confidence 
and capabilities of human beings by stimulating local ini- 
tiative and leadership. 

There is, accordingly, a demand for synthesising in- 
formation about the principles and practice of rural lead- 
ership for the benefit of field workers. 





Specification of Concepts 





The concept of leadership has undergone radical con- 
ceptual changes in the past few decades. The literature 
on this subject now identifies various types of leaders; 
explains their styles, source of influence and character- 
istics; contains several theories of leadership; and pro- 
vides a number of definitions of leaders and leadership. 
The group-centered leadership, with which this study is 
concerned, takes into account all such aspects of leader- 
ship as interaction, situation, functions and accords lim- 
ited recognition to personal traits. Voluntary leadership 
is almost a facsimile of group-centered leadership. How- 
ever, under the situations prevailing in the villages of 
India, a voluntary leader has to be imbued with a detached 
motive to serve rather than seek self-promotion. 


Conclusions 








A proficiency in tapping village leaders for community 
development by the professional worker necessitates an 
intimate knowledge of the social setting of the locality. 
This knowledge should preferably cover such aspects as 
physical features, social groupings, social institutions, 
occupations, class and caste, status, interest groupings, 
recreation and leadership patterns. On the basis of this 
knowledge, the professional worker can proceed to utilize 
the village leaders for developing rapport, planning pro- 
grams, securing people’s participation, and understanding 
and working through village factions. Rural leadership 
can be harnessed to make substantial contribution to pro- 
grams relating to agriculture, animal husbandry, com- 
munications, sanitation, cooperatives, and education. 

To be effective in further improving the competence of 
the local leaders, the professional worker ought to be 
thoroughly conversant with the leadership motives and 
the process of adult learning. Equally important is a firm 
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belief that the training of leaders is a practical proposi- 
tion. In the villages of India, the more effective methods 
of training are: careful guidance through personal con- 
tact (training in situ), tours, training camps and short 
courses. Other methods like meetings, workshops, role- 
playing, and circular letters are relatively less important. 

Keeping of interest and maintaining a high morale are 
essential prerequisites of leadership development. For 
dealing with local leaders, the staff ought to be aware of 
its role as an educator and stimulator rather than a leader 
of the rural people. For this purpose, the personnel ought 
to be carefully selected, properly trained, suitably oriented 
and skillfully supervised. 

The administrator has a vital responsibility in promot- 
ing the development of local leaders. He can brighten or 
mar the prospect of village leaders through either a per- 
sonal interest or a lack of it. The technical specialists 
who have both executive and supervisory functions can 
greatly aid in furthering programs of leadership develop- 
ment. Most of them, however, need to be sensitized and 
trained in the potentialities of working through local 
leaders. Microfilm $3.00; Xerox $10.60. 231 pages. 


A REPORT OF AN EXPERIMENTAL 
ORIENTATION FORUM FOR PARENTS OF 
MICHIGAN STATE UNIVERSITY STUDENTS 


(L. C. Card No. Mic 61-1201) 


Ellwood Archie Voller, Ed.D. 
Michigan State University, 1960 


The objective of the study was to report the planning 
and development of an experimental orientation program 
for parents of Michigan State University students. The 
study grew out of a concern for assisting the student to 
make the best possible adjustment to college life and in- 
crease the effectiveness of his total educational experience. 

The pilot program was undertaken to determine worth- 
while content, effective implementation and appropriate 
resource personnel and materials for the organization of 
such a program on a counting basis. 

The methods and procedures employed in the develop- 
ment of the pilot program were based upon the philosophy 
that the involvement of several select persons would re- 
sult in a program of optimum value. Several weeks were 
required to gather pertinent facts, opinions and suggestions 
from numerous sources. A preliminary planning com- 
mittee met to analyze and evaluate accumulated informa- 
tion. It was agreed the parent orientation pilot program 
would be most effective if carried on in local communities 
within existing adult education programs. 

After extensive planning by the committee and several 
adult education directors, two geographical areas were 
selected for the experimental programs. They concluded 
that a series of separate forums should be conducted in 
each locality. 

Although general plans of organization and implemen- 
tation were agreed upon by the planning committee, yet 
each local area was intentionally involved in the specific 
planning of their own program in accordance with their 
own needs. It was decided to have four evening sessions 
in each area scheduled at intervals of two weeks. 





There was a continuous appraisal and evaluation of the 
forums as the series progressed. Each parent partici- 
pating was requested to evaluate the effectiveness of the 
program and make suggestions for the improvement of 
future forums. In addition to the ongoing evaluation during 
the orientation meetings themselves, there was a parents’ 
evaluation questionnaire designed to send parents at the 
conclusion of the last session of the forum. 

The major findings of the study were as follows: 

1. There is practical need for Michigan State Univer- 
sity and other institutions of higher learning to develop a 
systematic program of orientation of some design that 
will assist parents of freshmen and parents of prospective 
students to more fully understand and comprehend many 
phases of college life. 

2. There are many problems and concerns of both 
parents and students resulting from the latter’s college 
matriculation. Adjustment to college life is so complex 
and involved that there is an apparent need to develop new 
approaches and methods of assisting the student. 

3. It was found parents were interested in helping their 
son or daughter in their adjustment, but admittedly did not 
know how to offer constructive help. Expectations of 
parents and the demands of college are often in conflict or 
even in contradiction to each other. 

4. It is believed properly oriented and informed par- 
ents can assist the college student personnel people ac- 
quire better understanding of the student and his needs. 

5. In the study it was found that the parent orientation 
forum which involves adult education directors, secondary 
school counselors, university students and university 
representatives strengthens the interrelations between 
several educational agencies. 

6. Special emphasis should be placed upon delegating 
major responsibility for implementing the program to the 
adult education director of the local area. 

Microfilm $2.75; Xerox $7.80. 167 pages. 


THE WISCONSIN COUNTY AGRICULTURAL 
AGENT AND HIS USE OF MASS MEDIA 


(L. C. Card No. Mic 61-1005) 


Maurice Everett White, Ph.D. 
Cornell University, 1960 


The problem of this research can be divided two ways 
as follows: 


a. To determine the extent of use of mass media and 
some of the differences that exist among county 
agricultural agents of Wisconsin as to the use of 
mass media in extension work. (Mass media con- 
sidered are radio, television, daily and weekly 
newspapers, and circular letters.) 


To determine the personal and situational factors, 
including attitudes, that might be associated with 
extent of use of mass media by county agricultural 
agents in Wisconsin. 


Data for the research were gathered through personal 
interviews with 66 of the 70 county agricultural agents in 
Wisconsin holding the highest administrative positions in 
county extension work. Three of the 70 agents were not 
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interviewed because of illness at the time of the interviews, 
and one was not included because of the shortness of his 
tenure. In addition to the interview data, certain census 
type data were gathered from recognized sources. Data 

on location and power of radio and television stations were 
obtained by letter from the Chairman of the Federal Com- 
munications Commission; data on population, number of 
farms per county, and annual value of farm products sold 
were obtained from reports of the United States Census 
Bureau; data on location and circulation of newspapers in 
Wisconsin were obtained from N. W. Ayer and Sons Di- 
rectory of Newspapers and Periodicals; and data on under- 
graduate course work of agents were obtained from college 
transcripts provided by the institutions from which agents 
were graduated. Finally, two variables were obtained by 
the judging and placing of tape recordings and news re- 
leases of agents by a panel of judges. 

Wide differences between agents in extent of use of the 
various mass media were discovered. Agents spend ap- 
proximately 172 hours per week on radio activities. But 
the range is from 0 to more than 50. The mean for all 
agents is 156 minutes per week spent on radio activities. 
Five agents spend no time on radio activities. 

Wisconsin agents spend a total of 87 hours per month 
on television activities. The range is from 0 to 400 min- 
utes per month with the mean at 124 minutes per month. 
Twenty-four agents in the study spend no time on tele- 
vision activities. 

The study shows Wisconsin agents spend 93 hours per 
week on daily newspaper work. Here the range is from 
0 to 330 minutes per week, with the mean at 85 minutes 
per week. On weekly newspapers, the total time spent 
is just over 106 hours per week for all agents. The range 
is from 0 to 270 minutes per week and the mean is 97 min- 
utes per week for all agents. 

Wisconsin agents in this study write and send out a 
total of 2,742 different circular letters in one year. The 
range in number is from 5 to 250, with the mean at 42 
letters per year. These letters reach a total of 108,420 
families in one year. 

Extent of use of each of the various media were asso- 
ciated with some 28 personal and situational factors of 
agents, including attitudes and beliefs. Some 97 of these 
associations are tabled for inspection, showing numbers 
and percentages. The most consistent associations be- 
tween extent of use and personal and situational factors 
were concerned with acquaintances and contacts with 
media management personnel; agent attitudes toward help- 
fulness of the media; agent beliefs about administrator 
views of helpfulness of the media; number of other agents 
working in the county; and total population of counties 


where agents work. 
Microfilm $3.85; Xerox $13.50. 297 pages. 





A STUDY OF THE EFFECTIVENESS OF THE OFFICE 
TRAINING PROGRAM AT FLINT COMMUNITY 
JUNIOR COLLEGE AS RELATED TO THE 
EMPLOYMENT NEEDS OF FORMER STUDENTS 


(L. C. Card No. Mic 61-1204) 


Ferne Williams, Ph.D. 
Michigan State University, 1960 


Major Professor: Harold J. Dillon 


This study was concerned with an appraisal of the ef- 
fectiveness of the office training of students at Flint Com- 
munity Junior College as related to job expectancy of students 
versus employment realities. This was done through com- 
paring (1) the job expectancy of two hundred twenty stu- 
dents now on the program with realities found on jobs by 
a similar number of former students who are now em- 
ployed, in terms of vocational and basic skills and personal 
qualities, and (2) the training given students and the train- 
ing expected by employers in terms of the criteria used. 

The questionnaire technique was used for all three 
groups, supplemented by interviews with directors of 
office personnel in some of the large industries. Survey 
instruments were designed which were similar in content 
but specific for each group surveyed. The information 
sought from students was the type of work which they hope 
to secure, employment conditions they expect to encounter, 
and the vocational skills and personal qualities they 
think will be valuable. From employees, the information 
sought was the employment conditions they have encoun- 
tered, together with any deficiencies they have felt in their 
training. From employers, information was sought re- 
garding employment conditions, vocational skills and 
personal qualities they consider most important, and de- 
ficiencies they have found prevalent in employees. 

In interpreting findings of the study, percentage group 
response of 25% or more was designated as significant 
representation of student, employee and employer re- 
sponse. So far as possible, items assessed were identical 
and percentage response was compared. 

From these data it appeared that students, employees 
and employers agreed on the knowledges and skills com- 
monly used in office occupations, together with personal 
factors which contribute to success on a job. Inadequacies 
and deficiencies were reported which warrant some re- 
vision of existing practices. 

These findings suggest that there is some lack of un- 
derstanding among students of the types of job opportuni- 
ties which are available in the area and the subjects which 
will best prepare them for the kind of jobs they hope to 
secure. There also appears to be over-emphasis in some 
areas of academic instruction and lack of emphasis in 
others which provide basis for the study of possible re- 
visions in the training program. 

This study represents one attempt to provide realism 
in the school program for office training. Additional 
studies should be made and conferences held to provide 
for continuing interchange between business and the edu- 
cational institution. In this way, realistic preparation for 
vocations will result. 

Microfilm $2.75; Xerox $7.40. 157 pages. 
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EDUCATION, HISTORY 


PUBLIC SCHOOLS AND RELIGION: 
THE OPINIONS OF 
NINE EMINENT EDUCATORS. 


(L. C. Card No. Mic 61-392) 


Cleo C. Beery, Ed.D. 
University of Southern California, 1961 


Chairman: Professor Brackenbury 


The purpose of this study was to learn what eminent 
educators have thought about the role of the public schools 
in the teaching of religion. The study further sought to 
determine whether eminent educators believed that the 
teaching of religion and the practices of religious worship 
should be completely excluded from the public schools. 

The inquiry was delimited to apply to opinions about 
religion in public elementary schools. A broad definition 
of religion was used as a basis for the selection of mate- 
rials to be used in the study. Six hypotheses were formu- 
lated with respect to the probable beliefs of the educators, 
and an outline of pertinent ideas was developed for use in 
research. Horace Mann, Henry Barnard, William T. Har- 
ris, Francis Parker, G. Stanley Hall, John Dewey, 

H. H. Horne, William C. Bagley, and William T. Kilpatrick 
were selected for study. The publications of the nine edu- 
cators were studied, analyzed, and compared with the hy- 
potheses. 

Findings. For lack of sufficient information Bagley is 
excluded from findings three through five. (1) The nine 
educators did not agree as to the exact meaning of the 
principle of separation or the extent to which religion 


should be included in, or excluded from, the public schools. 


(2) Some of the educators believed that religious practices 
suchas Bible reading should be included inthe curriculum, 
while others insisted that suchpractices should be excluded. 
(3) None of the eight educators giving sufficient informa- 
tion were opposed to both direct and indirect religious 
teaching in the public schools. (4) None of the educators 
were able to discard their own beliefs and take a neutral 
or objective position in regard to the teaching of their own 
religious ideas in the public schools. (5) None of the ed- 
ucators consistently believed that the democratic solution 
to the problem was the complete elimination of religion or 
of religious teaching from the public schools. (6) The atti- 
tudes of the educators reflected the changing philosophical 
and religious beliefs which were striving for dominance in 
America during the past 130 years. 

In related areas not included in the hypotheses the nine 
educators were enthusiastic supporters of liberty, freedom 
of conscience, and democracy, and were anxious that re- 
ligious doctrines should not be forced upon children in the 
public schools. They agreed that the teaching of morals 
and ethics was an important part of the public school cur- 
riculum. Whether morals and ethics depend upon religious 
sanction and authority was a point of disagreement among 
them. 

The findings of this study corroborate, with only small 
variations, the findings of related research studies about 
Mann, Barnard, Harris, and Dewey. 

Conclusions. The nine educators did not believe in the 
complete separation of religion and religious ideas from 
public school education. Significantly, eight of the nine 








educators were unable to separate their own religious 
ideas from the ideas which they thought should be in- 
cluded in the public school curriculum. When an edu- 
cator’s own definition of religion and his own approved 
religious beliefs were compared with the ideas which he 
advocated for inclusion in the public school curriculum, 
there was a close similarity. The educators appeared to 
be unaware of the fact that they breached the principle of 
separation at that point. Rather than thinking of their be- 
liefs as being sectarian or biased, they were convinced 
that their own religious ideas were basically and scientif- 
ically true. Ideas of this type, they believed, would be 
acceptable to all intelligent people as a part of the public 
school curriculum. 

Recommendations. It is recommended that research 
scholars investigate the public school curricula for the 
teaching of moral and spiritual values, to learn whether 
these programs include beliefs of the various religious 
groups or whether they represent some particular reli- 
gious or philosophical point of view. 

Microfilm $6.10; Xerox $21.60. 479 pages. 





CONTRIBUTIONS TO HIGHER EDUCATION 
BY THE SOCIETY FOR 
THE PROMOTION OF COLLEGIATE 
AND THEOLOGICAL EDUCATION 
AT THE WEST, 1843-1874. 


(L. C. Card No. Mic 60-3736) 


Harvey Rader Bostrom, Ph.D. 
New York University, 1960 


Chairman: Professor Lee A. Belford 


Problem and Limits: To examine and evaluate the 
efforts of a voluntary organization formed in the eastern 
section of the United States for the purpose of promoting 
and coordinating higher education in frontier areas of the 
nation. 

Procedure: The treatment of the subject was five- 
fold: (1) a consideration of the role of higher education 
in the United States before the Civil War; (2) an investi- 
gation of the economic and social conditions which brought 
about the formation of the Society for the Promotion of 
Collegiate and Theological Education at the West; (3) an 
analysis of the organic development of the organization; 
(4) an examination of the activities of the Society in the 
field of higher education; and, (5) a definition and evalua- 
tion of the contributions of the Society to the program of 
theological and higher education. 

Findings and Conclusions: 1. The Protestant church 
took the initiative in founding institutions of higher educa- 
tion in the United States prior to the Civil War for the pur- 
pose of providing adequate training for the leaders of the 
nation. This training had a marked religious atmosphere. 

2. The fever for planting colleges in the nineteenth 
century resulted in much duplication of effort, and many 
ill-planned ventures. The economic panic of 1837 placed 
the western colleges in extreme financial distress. Five 
institutions joined in an effort to seek relief. Congrega- 
tional and Presbyterian clergymen in the New York-New 
England area responded to the appeal by forming the 
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College Society in New York City in 1843. This organiza- 
tion had as its purpose the provision of auxiliary assist- 
ance for western colleges. The Society served to present 
a unified appeal for eastern funds with which to prosecute 
western higher education. 

3. The Society was composed of eastern men, the 
majority of whom were leaders in the field of higher 
education and religion. 

4. Through public meetings, publications and agents, 
the Society created a constituency for the support of higher 
education in the West, which for thirty-one years contrib- 
uted approximately 10,000 gifts totaling more than 
$1,000,000. 

5. The colleges which received aid from the organiza- 
tion were selected after careful investigation of academic 
standards, financial policies, religious beliefs, and the 
nature of institutional control. When a school had been 
approved, it received annual appropriations calculated to 
assure the payment of the salaries of the professors. 
Each institution was obliged to raise funds in the West 
for the payment of its debts. The College Society facili- 
tated the raising of endowment funds in amounts sufficient 
to free the schools from absolute dependence on the East. 
The colleges were obliged to submit annual reports to the 
Society covering all phases of their operations: enroll- 
ment, curriculum, financial movements and religious 
activities. When a college had passed its financial crisis, 
its relation to the Society was terminated. 

Western Reserve, Marietta, Grinnell, Beloit, and the 
University of California were among the twenty-six insti- 
tutions embraced in the program of the College Society. 

6. The College Society contributed to the program of 
higher education in two major aspects: First, through the 
public promotion of its cause in the East it created a sus- 
tained interest in problems, policies and procedures of 
higher education. Second, among the colleges in the West 
the Society introduced the principle of discipline in ad- 
ministrative planning. By obliging the institutions to 
meet certain standards before approval would be granted, 
the College Society was, in a limited sense, a forerunner 
of today’s accrediting agencies. 

Microfilm $3.35; Xerox $11.70. 260 pages. 


ANTON MAKARENKO 
AND THE DEVELOPMENT 
OF SOVIET EDUCATION 


(L. C. Card No. Mic 61-88) 


James Ernest Bowen, Ph.D. 
University of Illinois, 1960 


This study traces the development of Soviet education 
in the period between the two world wars, indicating the 
influence of Anton Makarenko, the most significant edu- 
cator of the period. 

In 1917 the Bolsheviks had a set of educational aims, 
incorporating their particular ideologies, but had no clear 
notion of the procedures by which they could be effected. 
Consequently, the period between 1917 and 1928 was one 
of luxuriant experiment and radical innovation. 

When the First Five Year Plan was announced in 1928, 
education came under close scrutiny, the previous educa- 





tional policy of decentralization and local determination 
being replaced by one of strict central control. Experi- 
mental techniques were in disfavor, and, in line with the 
demands of the Five Year Plan for trained workers, the 
schools were required to give more attention to formalized 
subject teaching. There was a demand for an end to “free” 
discipline and for a return to strong control. However the 
Soviet government lacked a systematic statement of its 
views, and in the higher echelons of the educational serv- 
ice, no distinctive spokesman was forthcoming. This turn 
of events brought into prominence an obscure teacher in 
the Ukraine, Anton Makarenko. 

Anton Semyonovitch Makarenko (1888-1939) was born 
and educated in the Ukraine and, after a period of teaching 
in small country schools, was appointed as director of a 
colony for juvenile delinquents near Kharkov. His imme- 
diate concern was to bring these children under some 
form of control. As the new regime had swept away many 
of the old social values, his problem was one of finding 
social values by which to educate his charges. Makarenko 
thus set to the task of discovering new social values and 
developing the means whereby they could be implemented. 
In effect, he set himself the task of creating a new system 
of Soviet education. After years of trial and experience, 
Makarenko came to regard the social group, or “collec- 
tive,” as an absolute, and he developed a method that 
completely subordinated the individual to the demands of 
the group. To achieve this, he emphasized the group 
form and replaced interest and personal desire with duty 
and discipline. 

He continued his work until 1935 when he began lectur- 
ing and writing full-time, up to his death in 1939. Maxim 
Gorki encouraged him to write of his experiences in the 
youth colonies, and the first account, a trilogy known as 
“The Road to Life” was issued between 1933 and 1935, 
receiving instant acclaim. It has continued as a best- 
seller, by 1953 having sold one and a half million copies 
in the Soviet Union alone. Its appearance at a time when 
a distinctive Soviet educational method was required 
brought Makarenko into educational prominence. 

After 1935, Makarenko’s fame was secure and educa- 
tional writings flowed from his pen, including the two 
important books on education, “Learning to Live” and 
“A Book for Parents,” both issued in 1937. At that time 
his methods were being copied, developed and adapted all 
over Russia, and his influence upon Soviet education has 
been enormous. 

Although his methods have been further developed as 
Soviet society has itself progressed, many of his ideas 
continue to provide inspiration for Soviet educators. His 
social psychology, theory of group life and of collective 
action underlie much of contemporary Soviet educational 
method. His innovations such as the denial of hereditary 
factors in intelligence, and his complete emphasis upon 
the power of environment in education are still strongly 
in effect. In the history of Russian education, Makarenko’s 
name is remembered for his contribution to the theory and 
practice of social and “collective” education. 

Microfilm $3.50; Xerox $12.15. 269 pages. 
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THE DEVELOPMENT OF 
SCHOOL DISTRICT ORGANIZATION 
IN ARKANSAS 


(L. C. Card No. Mic 61-1338) 


Gerald Homer Fisher, Ed.D. 
University of Arkansas, 1961 


Major Professor: Roy B. Allen 


The independent local district has always been the 
basic and paramount unit in public school administration 
in Arkansas. Townships were the first school districts 
because public land grants for education were on that 
basis. For many years the state government failed to 
provide financial aid from that level, and it delegated 
broad powers to the districts as they struggled to estab- 
lish schools. In 1853 county courts were granted the right 
to divide and subdivide the townships into common dis- 
tricts according to the convenience and desires of the 
electors involved. 

The result was the establishment of small neighborhood 
schools. Education came to be considered a local function 
entirely, and any interference above the district level was 
deeply resented. When public education activity was re- 
sumed after the War Between the States, there was a new 
awareness of the need for education, and that, together 
with a rapid population growth, caused the establishment 
of thousands of new schools. Unfortunately, the new 
school system was highly decentralized administratively, 
even though the Constitution of 1874 had relatively good 
provisions for public education. By 1900 the state was 
saturated with some five thousand local districts; all 
acting without any real central supervision or coordina- 
tion. 

There was little organized effort before 1900 to halt 
the uncontrolled establishment of new districts. After 
1900 the need for a modern school system began to be felt 
and some progressive legislation relating to district 
organization and consolidation was adopted. In 1913 the 
number of districts began to decline slowly after reaching 
an all-time high of 5,143 in 1912. The delta counties in 
the east had formed fewer districts, and were more in- 
clined toward reorganization. 

By this time the desire for high school training was 
exerting an effect on district organization. It was 1920 
before secondary education received complete legal rec- 
ognition, but many districts had already made organiza- 
tional changes for that purpose. It was soon recognized 
that such training could not be offered by the very small 
district. By the 1920’s the new full-time county superin- 
tendents were leading the reorganization movement, capi- 
talizing on the desire for high schools. 

The reorganization accomplished received wide recog- 
nition and approval, and the General Assemblies of 1927 
and 1929 provided substantial financial aid for those dis- 


tricts which would merge according to established criteria. 


Since the State Department of Education administered the 
new support programs, it became the leader in promoting 
consolidations. From 1928 to 1932 over fifteen hundred 
districts were abolished. 

The financial crisis of 1932 ended consolidation pro- 
ceedings temporarily, and the number of districts in- 
creased slightly for three years. By 1936 the improved 
financial conditions brought new reorganization activity, 





and by the early 1940’s sweeping reorganization might 
have been possible if it had not been for the onset of 
World War Il. By this time the Arkansas Education As- 
sociation had assumed reorganization leadership. 

In 1946 the Association led a campaign for the adoption 
of an initiated act which would abolish all districts not 
having 350 enumeration. The proposed act was defeated 
by a narrow margin, but a similar act was overwhelm- 
ingly approved in 1948. The number of districts was re- 
duced to 424, and has fluctuated little since. 

Even if the new districts had been able to maintain 
that minimum level of enrollment, many would not have 
met the criteria of an adequate district as established by 
educational experts. However, population losses and 
shifts have caused many districts to fall far below that 
level. Most leaders agree that further reorganization 
must take place, but there is little indication as to when 
and how, except that future organization must be done on 
an individual community basis. 

Microfilm $5.40; Xerox $19.15. 423 pages. 
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Thomas Edwin Linton, Ph.D. 
University of Michigan, 1961 


The central purpose of the study was to determine the 
actual operational purposes of the UAW educational pro- 
gram. It was hypothesized that the program’s main func- 
tion was to promote the social ideas and political programs 
of the dominant leadership group in each period of the 
union’s history. The study was further concerned with the 
extent to which the program promoted critical thinking or 
limited the expression of ideas which were counter to the 
currently accepted values of the union. Finally, the paper 
sought to relate the thematic content of the union’s educa- 
tional work to the socio-political direction of the union. 

These problems were examined by comparing the 
union’s formal statements on educational purpose with the 
actual educational practices developed by the union. These 
educational endeavors were looked at in each of the three 
periods of the union’s history. These were the formative 
years of Homer Martin’s presidency, the war time years 
of R. J. Thomas, and the third period when Walter Reuther 
gained ascendency within the union. 

In the first period the education program was estab- 
lished and served primarily to support the union’s efforts 
towards survival as an organization. The education pro- 
gram was initiated by the UAW because of certain social 
conditions present in the period. These conditions were, 
in turn, mainly a product of the Great Depression. A large 
government labor education service was developed within 
the WPA in the depression years and this served as a 
major impetus for the development and extension of union 
sponsored labor education programs. In addition, the 
period was marked by the resurgence of left-wing political 
activities, and these groups were of central importance 
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as training agencies for the new union leaders within the 
growing CIO unions. The result was that the UAW’s 
early education program reflected many of the values and 
methods utilized in the WPA education work, and several 
of the UAW leaders were committed to various left-wing 
political programs. 

The second part of the study examined the education 
program during the Second World War. Following the 
elimination of Homer Martin by a coalition of the com- 
munist and socialist groups within the union, R. J. Thomas 
became the UAW president. During the war period it ap- 
peared that the communists achieved their largest posi- 
tion of influence within the UAW. For at this time the 
party was able to work closely with a few of the UAW ex- 
ecutive officers in exchange for strategic political services 
which helped to keep these officers in power. With the 
result that the UAW staff in general and the education 
program specifically received a good deal of guidance 
from the party liners who were staff members. 

In the third period of the union’s history Walter Reuther 
and his political group came to power. Many of the mem- 
bers of Reuther’s caucus were ex-socialists and the tend- 
ency was for Reuther’s followers to replace the communist 
oriented staff members. By the time of Reuther’s election 
to the union’s presidency, his group had moved towards 
the left-wing of the democratic party and promoted 
social-democratic ideas and action steps through the ed- 
ucation program. 

The study concluded that the education program served 
to pass along the ideas and action programs of the union 
leaders. The program was inclined to promote conformity 
to the current political values of the leaders and to dis- 
courage a critical assessment of the ideas that were pre- 
sented. Finally, the education work stressed the vocational 
aspects of leadership training for its secondary leaders, 
while at the same time the union tended to limit the edu- 
cational opportunities of the general membership. 

Microfilm $7.60; Xerox $27.00. 600 pages. 
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This study traces the history and background of the 
Building America educational publishing experiment owned 
by the Society for Curriculum Study and its successor, the 
Association for Supervision and Curriculum Development, 
National Educational Association. Building America peri- 
odically published more than ninety pamphlets from 1935 
to 1948 dealing with socio-economic problems and their 
social context. In each problem-focused unit the publica- 
tion’s editors sketched the historical background and 
frankly identified the issues which apparently underlay 
and explained a particular socio-economic problem. Sug- 
gested alternative solutions were then described. It was 
the stated intent of the editors to do this as objectively 
as possible--within a value context that constantly re- 
minded the pupils of an ideal vision of America as repre- 











sented by its traditional democratic heritage. However, 
because of the pressure from within the American society 
--particularly as a result of a bitter conflict which raged 
in the state of California from 1946 to 1948--the Building 
America project was forced to discontinue. Before being 
discontinued Building America’s pamphlets had gained 
wide acceptance and were being used by many American 
junior and senior high schools, as well as by branches of 
the United States armed forces and the State Department. 

The history of the Building America project was in- 
tended to be reportorial rather than to develop implications 
or interpretations directly from the incidents described. 
In this manner, it was hoped, the dissertation would illus- 
trate and thereby clarify many of the frustrations and 
complex problems which were involved in this unique ex- 
perimental enterprise. 

To carry out this purpose, the dissertation was written 
in two parts. Part I describes the background and history 
of the Building America publishing enterprise. This his- 
torical account ends with the year 1948--when the project 
was terminated. It was drawn from Building America’s 
records, documents, periodicals, books, and recollections 
of some of the persons who were closely connected with 
the enterprise. Part I discusses how Building America 
was launched as part of a reaction by educators to the 
socio-economic crisis of 1929-1933, and it includes a 
description of Building America’s leadership, editorial 
policy, critics’ opinions, circulation, sales promotion, 
financial arrangements, and the project’s termination. 

Part Il deals comprehensively with the strife over 
Building America in California during 1946-1948 (largely 
written from official and quasi-official documents and 
newspapers) and background history. The background fo- 
cuses on attacks after World War I against allegedly 
“emasculated” American history textbooks, attacks on 
Rugg’s social science books before World War I, and 
post-World War I anti-Communist investigations into 
California education. 

The dissertation reports the sensationally headlined 
allegations of the California conflict--that Building Amer- 
ica was a contrived tool of subversive “progressive” ed- 
ucators and was being introduced into California schools 
by a “conspiracy” of key California public education offi- 
cials and lay board members. The reaction of the accused 
to these charges is also included. 

In describing the chronological development of the bit- 
ter strife in California the study reports the first attacks 
which were made against the California social studies 
curriculum, how the attack began to shift to a focus on 
Building America at heated hearings, and how Building 
America was finally adopted after six months of raging 
debate and charges of the publication’s “Communist back- 
ground.” The sudden blocking of the Building America 
appropriation by the state legislature, the subsequent 
California Senate hearings, and the concluding attacks 
against the publication after the State Board of Education 
abandoned the fight, end the study. 

The dissertation concludes with questions which ed- 
ucators might consider before again attempting such a 
direct civic education attempt as Building America. 

Microfilm $6.25; Xerox $22.30. 492 pages. 
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A HISTORY OF ORATORY 
IN THE COMMONWEALTH OF VIRGINIA 
PRIOR TO THE WAR BETWEEN THE STATES 


(L. C. Card No. Mic 60-4636) 


Ralph Hardee Rives, Ed.D. 
University of Virginia, 1960 


This investigation seeks to provide a historical survey 
of public address in the Commonwealth of Virginia prior 
to the Civil War. Three general periods are observed: 
the Colonial, Early National, and Ante Bellum. At the 
beginning of each period-study the historical setting for 
the years under consideration is presented in order to 
show the background against which the orators performed. 
Significant religious and political orators are cited along 
with the topics on which they spoke. The oratorical train- 
ing received in Virginia educational institutions is dis- 
cussed along with the background, training, and experience 
of individual orators. Some attention is given to the audi- 
ences, rhetorical devices of the speakers, and the evalua- 
tions and criticisms of these orators by contemporary and 
later critics. A final chapter discusses general trends 
and conclusions observed from the study and includes a 
list of suggested topics for further rhetorical investigation 
within the years 1607-1861. 

The form of worship in the Anglican Church restricted 
extemporaneous religious oratory during the first hundred 
years of the colony’s existence. The fact that political 
oratory prior to the Revolution was of little significance 
may be attributed largely to severe suffrage and debate 
restrictions. The Great Awakening and the religious re- 
vivals which followed helped to kindle a concept of de- 
mocracy which gave a crusading fervor to Virginia 
revolutionary oratory. Imbued with a strong spirit of 
liberalism which found expression in their willingness to 
break the political ties with Britain, the orators of this 
period questioned the continuance of existing institutions 
such as Negro slavery, and advocated radical changes in 
established thought, government, and custom. 

Emphasis and attitudes of Virginia orators changed 
drastically between 1776 and 1861. The flame of liberal- 
ism which had characterized the speeches of the late 
eighteenth century had evolved into ultra-conservatism 
by 1840. John Randolph of Roanoke was especially sig- 
nificant as the orator who united the doctrine of state 
sovereignty with the maintenance of Negro slavery. 

The lack of metropolitan areas caused the ante bellum 
Virginian to identify public holidays, commencements, 


and revivals as appropriate occasions for public addresses. 


Throughout this period there were momentous and stirring 
issues to capture the imagination, interest, and concern of 
Virginia audiences. Political themes such as slavery and 
legislative representation were discussed and debated in 
the state and national legislative assemblies, the state 
conventions, political campaigns, and stump-speaking. 

Highly sensitive to outside criticism or interference, 
and jealous of Virginia’s loss of prestige in national af- 
fairs, the ante bellum orator adopted a defensive attitude 
toward his native state and her institutions and for inspi- 
ration referred back to her golden past. With the approach 
of the Civil War, Virginia orators found themselves torn 
between loyalty to the union which their ancestors had 
done so much to create and their allegiance to the South, 
which their history, tradition, and culture required. 





It is the conclusion of the author that oratory played 
a significant and ever-increasing role in shaping opinions, 
ideas, and ultimately the destiny of the Commonwealth of 
Virginia between 1607-1861. 
Microfilm $4.40; Xerox $15.55. 344 pages. 


THE INFLUENCE OF THE CONTINUING 
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BY PERTINENT FOLKLORE 
OF SELECTED INDIAN TRIBES 
ON THE EDUCATION IN MEXICO 


(L. C. Card No. Mic 60-5381) 


Josephine Sobrino, Ed.D. 
University of Houston, 1960 


Increased interest in the education of peoples in under- 
developed regions has been evident during the past four 
decades, and numerous educational experiments have been 
initiated to provide educational opportunities for the under- 
developed areas. Since 1920 there have been repeated ef- 
forts in Mexico to analyze the educational problems of the 
country at the federal level. In 1934 President Cardenas 
based social, economic, and political reform upon the 
establishment of the first federal system of education in 
Mexico. During succeeding regimes continuous efforts 
have been made to remove obstacles to educational and 
national progress. In the minds of contemporary leaders, 
national progress has been continually hinged to educa- 
tional progress. With the first zealous demands for phys- 
ical facilities in education partially satisfied, there has 
been a mounting effort in a philosophical appraisal of the 
remaining deterrents to educational progress. Conse- 
quently, one of Mexico’s most enduring deterrents to 
national unity, a major educational goal, has been the 
ethnic diversity of its people. 

It was the purpose of this study to determine the edu- 
cational influence of continuing cultural patterns reflected 
by pertinent folklore of selected Indian tribes. Mexico has 
realized that a conscious recognition of her isolated Indian 
elements was mandatory if her future culture were to 
benefit from the societal continuity of her oldest indig- 
enous civilizations. The peculiar cultural patterns that 
have withstood the penetrations and efforts at amalgama- 
tion constituted the fundamental genesis of this study. 

This study was limited to the following selected Indian 
elements in current Mexican society: Tarahumaras, 
Tarascans, Huicholes, Zapotecas, Chamulas, Lacandones, 
and Yalaltecas. These Indian groups were selected on the 
basis of their significance in present Mexican society, 
their geographic distribution, and the extent to which their 
indigenous characteristics significantly deterred the edu- 
cational program of Mexico. The selection of the folklore 
was based upon the extent to which it affected the cultural 
makeup of the selected Indian groups and reflected dis- 
tinctive isolating characteristics. 

This writer has spent fifteen summers and four Christ- 
mas vacations among the Indian tribes of Mexico, and ex- 
tensive field notes were made on each visit. Native in- 
formants were chosen in each tribe to relate the folktales, 
provide answers and interpretations which clarified the 
writer’s observations, and to establish rapport that 
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facilitated entrees among those natives where superstition 
and suspicion of foreigners would have prevented visita- 
tions. More than one thousand pieces of native dress were 
coliected and have subsequently been identified with their 
folklore. Basic secondary and primary sources in English, 
French, and Spanish have been used. These publications 
have provided only isolated and fragmentary information, 
but they have served as a comparative measurement of 
authenticity for this writer’s findings. 


CONCLUSIONS 


From the above analysis of the reactions of the se- 
lected Indian tribes to the educational developments in 
Mexico, the following conclusions were drawn: 


1. That an intimate knowledge of the psychological 
and cultural make-up of the recipients of govern- 
mentally designed programs of education was 
necessary but lacking; 


That the currents of educational development dic- 
tated by central authority were stymied when they 
ran in diametric opposition to the psychological and 
traditional make-up of the rural Indian; 


. That the development of cultural homogeneity 
through education required programs for many 
generations and extensive geographic inclusions; 


. That educational changes in Mexico were too nu- 
merous and too spasmodic to meld smoothly into 
a continuous pattern of improvement in three dec- 


ades; 


. That national unity in Mexico depended upon the ef- 
fective implementation and utilization of Indian 
cultures rather than upon the conversion of the 
Indian to a new culture; 


That the strengths of the Indian character and tra- 
dition offered a stability and continuity for the na- 
tion which Mexican educational leaders have ig- 
nored; 


That changes in political leadership every six years 
resulted in sufficient modification of educational 
philosophies and practices to confuse the Indian 

and lead to his indifference to all educational pro- 
grams. 


That real bilingualism in one pre-literate language 
and one modern language constituted a peculiar 
imbalance which invariably caused the dominance 
by the formalized modern language; 


That in artificial bilingualism involving a pre- 
literate language, the Indian groups tended to 
Indianize the Spanish they retained and became 
indifferent to reading and writing in any language; 


. That the successes of educational endeavors de- 
pended upon the extent to which they satisfied a 
need recognized by their recipients rather than 
their inceptors; 


That the future of Mexico is intricately involved 
with the future educational development of its rural 
Indian masses and extent to which these Indians 
became productive not only for themselves but also 
for the nation; 





12. That subsequent educational efforts by organized 
societies desirous of ameliorating social, economic, 
and political conditions of pre-literate masses 
should be conditioned by the influences of the se- 
lected Indian tribes on Mexican educational devel- 
opment; 


That under a constitutional government educational 
reform must be evolutionary rather than revolu- 
tionary. 


RECOMMENDATIONS 


Based upon the findings recorded in this research, the 
following topics for further investigation were recom- 
mended: 


1. An analysis of the symbolism in tribal art to de- 
termine its role in tribal chronicling. 


A study of the enduring aspects of a modern lan- 
guage among peoples out of contact with modern 
society. 


An evaluation of basic educational techniques that 
could have functional application among isolated 
pre-literate peoples. 


An intensive contrast between tribal cultural ex- 
tremes within the same nation to determine causes 
for the extreme backwardness of one and the prog- 
ress of the other: Lacandones versus Tarascans. 


. An examination of the adaptations of Christian 
beliefs and practices in the continuing pagan 
religious environment of the Huichol tribe. 

Microfilm $3.55; Xerox $12.40. 273 pages. 
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The study of the preparation of the general elementary 
teacher to teach science covers three time periods: the 
period of object teaching, 1870-1890; the period of nature 
study, 1890-1930; and the period of science education, 
1930-1959. The resume of historical events which took 
place during the period of this study is concluded with a 
description of a six-state questionnaire survey--one 
which examines present practices in selected aspects of 
the preparation of elementary teachers for teaching 
science. 

The historical data were gathered from theses, methods 
books, courses of study, association yearbooks, and edu- 
cational history sources. 

The six-state area survey, by questionnaire, included 
the teacher-preparing institutions of Illinois, Iowa, Min- 
nesota, North Dakota, South Dakota, and Wisconsin. The 
questionnaire, the historical sequence of events, and the 
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summary of the study are organized under four general 
headings: (1) science subject-matter, (2) the methods and 
materials for teaching science, (3) the student-teaching 
experience in science, and (4) the in-service opportunities 
for elementary teachers of science. 

On the basis of the study reported, it would seem that: 

1. Elementary teachers, as a group, have been poorly 
prepared to teach science. All evidence indicates this to 
have been true for the entire period investigated. 

2. Since the scope, sequence, and objectives of the 
science program for the elementary grades have never 
been clearly defined or agreed upon, the types of program 
needed to prepare the teachers have lacked clarity, direc- 
tion, and a definite goal to be attained. 

3. Elementary teachers have been better prepared to 
teach the life sciences than the earth or physical science 
aspects of the program. 

4. The time devoted to attaining science subject mat- 
ter background has not increased in proportion to the over- 
all time increase for preparing elementary teachers. 

5. Most prospective elementary teachers acquire 
science subject matter through general education courses, 
or basic courses for science majors rather than courses 
designed to meet the unique needs of the elementary 
teacher. 

6. State certification requirements have done little to 
stimulate the acquisition of science subject-matter. Col- 
lege graduation requirements are usually somewhat more 
rigorous. 

7. The professional-methods class for teaching science 
in the elementary school varies greatly. Some institutions 
require it, others do not. In some training programs the 
course is part of a general methods class, while in others 
it is correlated with social science or arithmetic. Some 
programs make two courses available: one in physical 
sciences, one in biological sciences. Another way of sub- 
dividing the course is to have one section for lower ele- 
mentary grades, another for upper elementary. 

8. The instructor in professional methods rarely 
supervises his students in their student-teaching experi- 
ence. Unfortunately, he rarely consults with the science 
subject-matter specialist, or visits elementary class- 
rooms. 

9. All attainable evidence indicates there are very 
few institutional or state requirements that have made it 
mandatory for the elementary student-teacher to have 
taught any science as part of the student-teaching experi- 
ence. 

10. The two most prevalent in-service opportunities 
offered to experienced teachers for improving science 
instruction are summer-school classes and curriculum 
libraries. Microfilm $4.65; Xerox $16.45. 361 pages. 
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One of the most important and far-reaching federal 
aid to education bills ever to pass Congress was signed 
into Public Law 85-864 during September 1958. Thisten- 
titled Act covers many phases of education and is poten- 
tially one of the most significant influences on the nature 
of federal-state-local relationships that has passed Con- 
gress in a number of years. 

From data gathered from various governmental publi- 
cations and from private files, a historical-analytical 
study has been made of the background and passage of the 
Bill. The study is an attempt to show the various stages 
of growth of the Bill from its inception to the final Act, 
with the influences of the various interested parties and 
the bills which they created. 

A study has been made of federal appropriations to 
education from the earliest time which could have been 
considered a precedent for the Act. Likewise, govern- 
mental and non-governmental study committees and com- — 
missions which have had some irfluence have been analyzed 
in detail as to their contributions to the Act. The author 
attempted to show how the Act was successful in being 
passed through Congress when similar bills had failed in 
the past. 

The arguments for and against the Bill, as viewed on 
the floor of the Houses, have been analyzed in some detail 
to determine just what the most significant reasons for 
and against federal aid to education were at the moment. 
The author accepted federal aid to education as a de facto 
principle because of the number of programs already in 
existence prior to PL 85-864; therefore, no attempt was 
made to justify the passage of the Act. 

The study seeks to present cogent historical back- 
ground, the more detailed events and factors leading to 
the Act immediately prior to the passage, and to analyze 
the debates in Congress for significance which various 
congressmen and the Administration felt for the Bill. 

Major conclusions of the study were: (1) that there 
was an apparent need for the Act, (2) that the federal 
government has a responsibility for aiding education, 

(3) that the Act meets the need of the schools best at the 
moment, (4) that the Act is compatible with state-federal 
relationships, (5) that the Act was a careful study by a 
number of different groups, (6) that authority and prece- 
dent had been established, (7) that it represented govern- 
ment expansion, (8) that federal control was not a threat, 
(9) that the bill will likely be permanent, and (10) that the 
bill was the result of overwhelmingly favorable attitude 
toward a federal-aid program. 

Microfilm $3.20; Xerox $11.05. 245 pages. 
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AN EVALUATION OF THIRTEEN 
BRANDS OF FOOTBALL HELMETS 
ON THE BASIS OF CERTAIN IMPACT MEASURES 


(L. C. Card No. Mic 61-1151) 


John Francis Alexander, Ph.D. 
Michigan State University, 1960 


The purposes of this dissertation were to evaluate 
13 brands of football helmets on the bases of three meas- 
ures resultant from impact, and to analyze the data of 
each measure with an analysis of variance design. Maxi- 
mum acceleration, maximum deceleration, and rate of 
acceleration were the measures used. 

The methodology was to impact thirty-nine helmets 
at four positions with a 4.58 pound flat surfaced metal 
pendulum at four different velocities. The helmets were 
fitted onto a 12.2 pound wooden head which was suspended 
from the ceiling by two steel cables. 

Effects of impact were detected by two accelerometers 
placed within the head and at the back of the pendulum. 
The output from these accelerometers was fed into a dual 
trace oscilloscope, photographed, projected, analyzed, 
and calculated in Gs and Gs per second. 

The helmets were ranked according to the lower values 
for each evaluating measure at each velocity and position. 
Graphs depicted the mean responses of acceleration, de- 
celeration, and rate of acceleration for all velocities and 
positions. All helmets were graphically compared at 
each position and velocity. 

It was concluded that, in general, leather and rubber 
shelled helmets were inferior to the plastic-type helmets. 
Helmets with pliable plastic type shells and padded sus- 
pension liners were superior to hard brittle shells with 
canvas suspension liners. The worst position for all but 
two brands was the back. Helmets vary according to 
positions tested and velocities used. Inconsistencies in 
response to impact were noted within brands of helmets, 
particularly at the front and back positions, and at the 
higher velocities. The consistently best ranking helmets 
were for: acceleration--Mac-0, Spal-1, and Rawl; de- 
celeration--Rid-5, Rid-4, and Spal-2; and rate of accel- 
eration--Ral, Spal-1, and Wil-211. 
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Improvement in motor performance has been sought by 
attempting to increase the sum total energy output of the 
performer through increasing the positive aspects of the 
contraction of the major muscles involved as movers. 
Very little consideration has been given to the concept of 





improving performance through reducing the resistance of 
the muscles which are antagonistic to the desired move- 
ment. Three experiments were, therefore, designed to 
determine the effects of relaxation and stretching tech- 
niques, employed as warm-up procedures, upon gross 
motor performance. This was done to test the hypothesis: 
The resistance offered by muscles antagonistic to the 
prime movers in motor performance can be reduced 
through preliminary stretching and/or relaxing techniques 
to an extent which will result in improvement of subse- 
quent motor performance. 

In the first experiment, which was concerned with run- 
ning, the subjects consisted of eleven track athletes. The 
warm-up procedures used were (1) running, (2) static 
stretching, (3) ballistic stretching, and (4) a relaxation 
technique. Time in the 220-yard run was used as a meas- 
ure of motor performance. 

In the second experiment, which involved swimming, 
the subjects consisted of sixteen male members of an 
advanced swimming class. The warm-up procedures used 
in this experiment were (1) controls—no activity, (2)acom- 
bination of static stretching followed by relaxation tech- 
nique, and (3) a combination of a 6-minute hot shower 
followed by a 100-yard swim. Time in a 50-yard swim 
was used as a measure of motor performance. 

The third experiment was devoted to jumping. The 
subjects consisted of the twenty-one male members of a 
professional class in “Corrective Physical Education.” 
The warm-up procedures used were (1) control—no activ- 
ity, (2) a combination of static stretching followed by re- 
laxation technique, and (3) ballistic stretching exercises. 
The best of three standing broad jumps was used as a 
criterion measure. 

In all three experiments, the subject was asked for a 
subjective estimate of his readiness in terms of warm-up 
condition for the event in question, and these data were 
used to provide some measure of psychological control 
for mind-set. 

Findings. (1) There is no reason to believe that static 
stretching or relaxation technique, as used in this study, 
has value as a warm-up procedure for running a 220-yard 
run, swimming a 50-yard race, or performance in the 
standing broad jump. (2) Ballistic stretching procedures 
seem to have a beneficial warm-up effect upon jumping 
ability as measured by the standing broad jump. (3) There 
appears to be very little relationship between a subject’s 
rating of his own readiness to perform in terms of warm- 
up condition and his subsequent athletic performance. 

(4) Even highly skilled athletes exhibited no statistical 
evidence of mind-set regarding warm-up preference in 
this study. 

Conclusions. Within the limitations of the present 
experimental study and related studies reported by other 
investigators, the following conclusions appear to be justi- 
fied: (1) It is possible under certain conditions to improve 
performance in selected athletic skills through the use of 
the proper warm-up procedure. It seems likely that this 
warm-up procedure must be of sufficient duration and 
intensity to bring about circulatory and temperature 
changes. (2) There is no evidence that the resistance 
offered by muscles antagonistic to the prime movers in 
motor performance can be reduced through preliminary 
stretching and/or relaxing techniques to an extent which 
will result in measurable improvement of subsequent 
motor performance. 
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New York University, 1960 


Chairman: Professor Leonard A. Larson 


The purpose of the study is to establish philosophical 
bases for the kinds of experiences which high school girls 
should have in physical education in order to contribute to 
the realization of the goals of American education. Con- 
sideration is given to the physical education program for 
girls in grades seven through twelve in the public schools 
of the nation. The study begins with the basic assumption 
that physical education is a constituent part of American 
education and as such must be structured as a phase of 
the entire plan of the educational process. 

The philosophical pattern of research is utilized 
throughout the study. Validation of the data is achieved 
by documentation from authorities in the areas of physi- 
cal education and general education. Additional validation 
is submitted by using criteria found to be appropriate for 
valid aims of American education which must fit into the 
basic and dominant ideal framework of American democ- 


racy. 
Selection of goals for American education for high 
school girls is made from the many listings which have 
been developed by various learned persons, committees, 
and commissions. New goals are not formulated; rather 
goals which meet the needs for today’s high school stu- 


dents are selected. The goals chosen for the study are 
related to development of the individual to the limit of 
own capacity, acquisition of a wide range of knowledges 
and skills, preparation for a vocation, development of a 
code of ethics for successful integration with society, 
preparation for marriage and family life, understanding 
of the democratic way of life and its responsibilities, 
development of resources for effective use of leisure 
time and appreciation for the creative aspects of life, 
understanding of the scientific method and the implica- 
tions of scientific discoveries upon human welfare, and 
growth in the willingness to engender international under- 
standing. 

The relationship between physical education and the 
goals of education is established by recognizing areas of 
consistency. Validation of the relationship between phys- 
ical education and education is presented, and principles 
for physical education are derived from the concepts 
which have been shown to be consistent with the goals. 
The principles are supported by statements from authori- 
tative literature in education, philosophy, anthropology, 
psychology, sociology, and physiology. 

The principles provide the bases for the kinds of 
experiences which students should have in physical edu- 
cation in order to contribute to the realization of the 
goals of American education for high school girls. Ex- 
periences are identified in relation to development of the 
high school girl as an individual, as a member of society, 
and as a participating citizen of a democracy. 

The primary concern of the study is the selection of 
types of experiences which students should have; no effort 





is made to prescribe the activities to be included in the 
program. Physical education skills are regarded as the 
means, rather than the ends, through which educational 
goals are achieved. The experiences which derive from 
the activities are the means through which development 
and growth take place. Responsibility for selecting the 
learning experience carries with it the obligation for 
knowing and understanding the needs and capabilities of 
the students in the program. The experiences proposed 
support the belief that physical education is an integral 
part of the school program and that it contributes to the 
realization of the goals of American education. 
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It was the purpose of this study to construct two equiv- 
alent tests of sportsmanship responses. 

Physical educators should and do attempt to take ad- 
vantage of the many opportunities to teach sportsmanship 
which arise in physical education activities. Too often, 
however, the teaching of sportsmanship, a commonly ac- 
cepted objective of physical education, is a by-product of 
the program, without special planning to achieve it. 
A major deterrent to the development of planned programs 
is the difficulty of measuring the qualities of sportsman- 
ship. 

In an attempt to develop such a measuring device, as 
well as a useful teaching aid, a group of sports situations 
involving ethical conduct was submitted to a jury of edu- 
cators who were experienced with the concept of sports- 
manship. The jury was asked to choose the alternative 
answers which they considered to exemplify the best 
sportsmanship, to choose four alternatives to accompany 
their choice, and to suggest additional alternatives. 

Sixty items were selected as a result of the jury find- 
ings and were administered to professional women stu- 
dents in physical education, and to men and women stu- 
dents in the physical education basic instruction classes 
at the Ohio State University. 

In the process of validating the test two sociometric 
instruments were devised and administered to the same 
professional women students in an attempt to ascertain 
how students prejudged each other with reference to their 
understanding of sportsmanlike behavior. A measure of 
friendship, included in the second validity instrument, 
was partialed out of the sportsmanship ratings, and intel- 
ligence, represented by performance on the Ohio State 
Psychological Examination, was partialed out of test 
scores in an attempt to remove these influences from 
scores. This procedure, however, lowered validities 
already obtained between sportsmanship ratings and test 
scores. 

An item analysis of test answers of the criterion group 
and of the basic instruction group served to eliminate 
twenty test items which did not differentiate one alterna- 
tive. Weights were assigned alternatives on the basis of 
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the item analysis but they did not improve the validities. 
Their value is considered to be in their use in discussion. 

Correlations run between scores on the forty test items 
and sportsmanship ratings were positive for the three 
criterion groups and significant at the 5 per cent level for 
two of the groups. 

Alternate forms of the test were then constructed and 
reliability correlations were run. All forms were re- 
liable at the 5 per cent level of significance; three of the 
four groups produced reliabilities at the 1 per cent level. 
All raised reliabilities were significant at the 1 per cent 
level. 

Means and standard deviations of the test forms indi- 
cated nearly normal curves with means very near the 
midpoints of the tests. Possible variations of the true 
statistics from those obtained were slight. 


Conclusions 


The study has produced two tests of twenty items each 
which are reliable and valid in so far as the criterion 
instruments measure the qualities of sportsmanship. 

Test scores would not necessarily indicate the degree 
of sportsmanship to be expected in a sports situation with 
its accompanying pressures and emotional involvements. 
Knowledge alone does not guarantee results in action, but 
knowledge must accompany attitude formation, and pre- 
cede action. 

Removing friendship from sportsmanship ratings and 
intelligence from test scores did not improve validities. 
This would seem to indicate that friendship intercorrelates 
with sportsmanship ratings, and intelligence with test 
scores. 

It is felt that the greatest values of the tests will be 
those obtained from their use as teaching aids, as stimu- 
lants to discussion, and as bases for generalizations on 
ethical behavior. 

Microfilm $2.75; Xerox $4.60. 87 pages. 


THE EFFECTS OF EXERCISE AND 
PHYSICAL TRAINING UPON CIRCULATING 
EOSINOPHILIC GRANULOCYTES 


(L. C. Card No. Mic 61-331) 


Gerald Sidney Kenyon, Ph.D. 
New York University, 1960 


Chairman: Professor Raymond A. Weiss 


The purpose of the investigation was to study, in 
humans, the effects of various quantities of exercise upon 
the number of circulating eosinophilic granulocytes, the 
relationship between cardiorespiratory endurance and 
eosinophil count at rest and in response to exercise, and 
the effects of physical training upon the eosinophil count 
at rest and in response to exercise. 

Although eosinophils have been observed in man since 
the latter part of the nineteenth century, their complete 
function is yet to be understood. The exercise physiologist 
has paid little attention to them, preferring to study the 
erythrocytes or total leucocyte picture. Since the eosino- 
phil became associated with the function of the pituitary- 





adrenal system particularly as a consequence of stress, 
interest waxed and produced theories of eosinophil function 
together with more precise staining and counting tech- 
niques. Since the eosinophil has shown a tendency to de- 
crease in number after a period of stress, including 
strenuous exercise, it was considered desirable to de- 
termine more fully the implications for exercise, particu- 
larly the threshold of eosinophil response and the influence 
of training upon this threshold. 

The effects of exercise upon the eosinophil count were 
studied by exposing fifteen university students to eight 
different experimental exercises on a motor driven tread- 
mill ranging from 3.46 miles per hour for thirty minutes 
(low intensity-long duration) to 6.89 miles per hour for 
thirty seconds (high intensity-short duration). Blood 
samples, drawn from the finger, were diluted, stained and 
counted to obtain resting data (eosinophils per c. mm.) and 
response data (per cent change four hours after exercise). 
The mean eosinophil response ranged from -4.01 per cent 
(6.89 miles per hour for 1.5 minutes) to -42.33 per cent 
(3.46 miles per hour for 30.0 minutes). The three ex- 
ercises precipitating a response significantly different 
from the eosinophil variation over the same period at 
rest (P 2.05), required the three largest amounts of ex- 
ternal work (foot-pounds). 

The relationship between the degree of adaptation to 
exercise (cardio-respiratory endurance) and eosinophil 
response was studied by correlating the time for a 300 
yard shuttle run with the eosinophil response to two sig- 
nificant experimental exercises. In neither case was there 
a significant relationship, nor was there between the level 
of endurance and the number of eosinophils at rest. 

The degree to which physical training influenced the 
eosinophil measures was determined by comparing the 
data from two groups, control and experimental, the latter 
having undergone an interval training program on the 
treadmill. On the basis of three analyses of co-variance 
there were no significant differences between the two 
groups for either resting eosinophil measures or eosino- 
phil response to a given amount of exercise. 

The following conclusions were presented: 

1. Exercise as provided by a motor driven treadmill 
is capable of eliciting eosinopenia in young men. 

2. The amount of exercise required to elicit eosino- 
penia is relatively large. 

3. Within broad limits exercise-induced eosinopenia 
is proportional to work done. 

4. A short period of physical training has no effect 
upon the morning eosinophil count. 

5. A short period of physical training does not alter 
the eosinopenia induced by low intensity-long duration 
exercise. 

6. A short period of physical training does not alter 
the eosinopenia induced by high intensity-short duration 
exercise. 

7. The degree of adaptation to exercise requiring 
cardio- respiratory endurance is unrelated to the morning 
eosinophil count. 

8. The degree of adaptation to exercise requiring 
cardio- respiratory endurance is unrelated to the degree of 
eosinopenia induced by low intensity-long duration exercise. 

9. The degree of adaptation to exercise requiring 
cardio- respiratory endurance is unrelated to the degree of 
eosinopenia induced by high intensity-short duration 
exercise. Microfilm $2.75; Xerox $7.00. 148 pages. 
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Purpose This study was made to determine the origins 
of as many sports as possible which were not included in 
a study made by Marvin H. Eyler for his doctoral thesis, 
entitled, “The Origins of Some Modern Sports,” University 
of Illinois, 1956. Insofar as possible the following spe- 
cifics were covered: (1) the earliest reference in the 
literature to a sport, (2) the earliest reference in the 
literature to a sport indicating the date it was first per- 
formed as an organized sport with written rules, and 
denoting: (a) where it originated, (b) the person or per- 
sons involved in the origin, (c) significant circumstances 
surrounding the origin. In order to narrow the scope of 
the study the following were excluded: (1) children’s play 
activities, such as marbles, parlor stunts, etc., (2) extinct 
sports, such as bear baiting, gander pulling, coach driv- 
ing, etc., (3) work sports, such as horse pulling, wood 
chopping, axe throwing, etc., (4) sports practiced largely 
by women, such as synchronized swimming, speed ball, 
etc., (5) sports practiced principally in non-English- 
speaking countries, such as bull fighting, pato, etc. Also 
excluded were: (a) activities practiced exclusively for 
fitness, such as calisthenics, and (b) table games, such 
as checkers, chess, card games, etc. No attempt was 
made to describe the techniques, rules, or development 
of the sports. However, for the purpose of giving the 
reader an understanding of the sports, brief descriptions 
were given. 


Method The historical methods of research were used. 
The material was collected and criticized in order to as- 
certain factual data which could be reported in readable 
form. The data was obtained by: (1) making a search of: 
(a) sports periodicals listed in the Educational Index, 

(b) sports periodicals not contained in the Educational 
Index, notably the Athletic Journal, Beach and Pool, Recre- 
ation, Scholastic Coach, (c) Sports Illustrated Index, 

(d) popular literature in Reader’s Guide to Periodical 
Literature, (e) the card catalog in libraries visited, using 
the headings of sports and related headings; (2) conferring 
with a number of sports authorities who have made it their 
business to pursue research of this type; (3) correspond- 
ing with officials of sports associations and individuals 
considered as authorities in particular sports; (4) making 
a search of the Boston Public Library, Chicago Park 
Board Library, Chicago Public Library, Courtland College 
Library, Harvard University Library, Library of Congress, 
University of Illinois Library, Urbana, and University of 
Illinois Medical Library, Chicago. 




















Conclusions This study resulted in the inclusion of the 
origins of thirty-three sports which met the specifics in- 
dicated above. The thirty-three sports included were: 
archery golf, ballooning, Biddy basketball, canoe slalom, 
dog shows, drag boating, duck pin bowling, field archery, 
go-kart racing, hot rod racing, Little League baseball, 
midget airplane racing, midget auto racing, midget foot- 
ball, organized camping, paddle rackets, pointing dog field 
trials, pushball, Quarter Horse racing, rebound tumbling, 
Retriever field trials, Roller Derby, sand yachting, scuba 








diving, skeet, slalom, Spaniel field trials, Star Class yacht 
racing, Tennessee Walking Horse shows, touch football, 
water ski jumping, and wheelchair basketball. 
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The purpose of this study has been to evaluate and com- 
pare certain measures used in the evaluation of football 
helmets. This was accomplished by relating the findings 
of the medical research on brain injury to the information 
secured from the impact test data. 

Thirty-nine football helmets were impacted by a pendu- 
lum striker at four velocites (12, 15, 18, and 21 feet/sec.). 
The helmets, mounted on a wooden head, were struck at 
four positions; front, back, side, and top. Two acceler- 
ometers, one placed on the back of the pendulum and the 
other inside the wooden head were employed. The output 
from the accelerometer circuits was fed into a dual trace 
oscilloscope. A polaroid camera, mounted on the face of 
the instrument, was used to record the acceleration-time 
curves for both acceleration of the head and deceleration 
of the pendulum striker. 

The photographs were projected and plotted on graph 
paper. Four measures were determined for both accelera- 
tion and deceleration: (1) peak or maximum acceleration, 
(2) rate of change of acceleration, (3) time duration of 
acceleration, and (4) kinetic energy. 

The interrelationship of these four measures for ac- 
celeration of the head was determined from the plots of 
the six combinations or pairs of measures. The accelera- 
tion values were plotted against those for deceleration to 
determine to what degree they are related. 

It is concluded that, the front and back positions re- 
sponded similarly as did the top and side. Peak acceler- 
ation, rate of acceleration, and kinetic energy increased 
with an increase in impact velocity, while the fourth meas- 
ure, time duration of acceleration, decreased. A positive 
relationship was noted for peak, rate, and kinetic energy. 
These three measures were negatively correlated with 
time duration of acceleration. These findings indicate that 
the measurement of peak acceleration alone is sufficient 
under these testing conditions. The acceleration values 
were directly related to those for deceleration. This was 
especially true of time duration, peak acceleration, and 
rate. On the basis of these results, it is concluded that 
observing the phenomenon of deceleration of the striker at 
impact is unnecessary for this type of helmet testing. 
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The purpose of this study was to compare delinquents 
and socially acceptable students with respect to variabili- 
ties in identification and self-acceptance. The following 
null hypothesis was tested: There is no significantly 
greater degree of variability in identification and self- 
acceptance existing between the delinquent and socially 
acceptable groups in terms of the methodology used. 

Two sample groups were formed, one consisting of 
fifty male incarcerated delinquents and one of fifty male 
socially acceptable high school students, ages 16 through 
19. The instrument used was the Interpersonal Check List, 
developed as a result of research by the Kaiser Founda- 
tion Research Project in Psychology. The Interpersonal 
Check List, containing a list of descriptive words and 
phrases, was administered to both sample groups. Each 
individual filling out the check list was asked to describe 
himself, his mother, his father, and his ideal self. The 
descriptions of self, mother, and father were considered 
on the Level of Conscious Description, which is the sub- 
ject’s view of himself and others; the description of ideal 
self was considered on the Level of Yalues, which reflects 
the subject’s view of morality and his ego ideal. Identi- 
fication depended upon similarities between the descrip- 
tions of self and parental figures. Self-acceptance 
depended upon similarities between the descriptions of 
self and ideal self. 

The information was translated from the Interpersonal 
Check List to a circular two-dimensional continuum in the 
form of vectors. The vectors were totaled, and the hori- 
zontal and vertical components of the vector sum were 
transformed to standard scores which defined a point on 
the circular two-dimensional grid. This point was a sum- 
mary point of the behavior of the person being described 
on the check list. The differences between the summary 
point of the self as compared with the summary points of 
the parental figures indicated the amount of identification. 
The differences between the summary point of the self as 
compared with the summary point of the ideal self indi- 
cated the amount of self-acceptance. Both raw score and 
standard score differences between the two groups, de- 
linquents and socially acceptable students, were deter- 
mined. The t test and F test, parametric techniques, were 
used to investigate the significance of differences in identi- 
fication and self-acceptance. 

According to the methodology used in this study, de- 
linquents and socially acceptable students indicated a 
significant degreee of variability in identification and 
self-acceptance. 

1. The group of delinquents identified significantly less 
with parental figures than did the group of socially ac- 
ceptable students. 

2. The socially acceptable students demonstrated a 


much greater degree of identification with the mother 
figure than did the delinquents. This difference was sig- 
nificant at the 1 per cent level in both total raw score and 
total standard score analyses. 

3. The degree of variability in maternal identification 
was especially significant in the octants or directions indi- 
cating Rebellious-Distrustful, Cooperative-Over-Conven- 
tional, and Responsible-Hypernormal behaviors. 

4. The socially acceptable students demonstrated a 
greater degree of identification with the father figure than 
did the delinquents. This difference was significant at the 
1 per cent level using total raw score analysis. 

5. The degree of variability in paternal identifica- 
tion was especially significant in the octant indicating 
Rebellious-Distrustful behavior. 

6. The socially acceptable students indicated a much 
greater degree of self-acceptance than did the delinquents. 
This difference was significant at the 1 per cent level using 
total raw score analysis and at the 5 per cent level using 
the total standard score analysis. 

7. The degree of variability in self-acceptance was 
especially significant in octants indicating Aggressive- 
Sadistic, Rebellious-Distrustful, and Cooperative-Over- 
Conventional behaviors. 
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The national problem of vehicle accidents proposes the 
need for basic research in the driver education field. 
Driver attitudes are a major factor in highway accidents 
in that attitudes tend to be a controlling force in driver 
behavior. This research endeavored to bring about posi- 
tive attitude modification in driver education students 
through the application of social psychological principles 
in methods which would involve natural and practical 
classroom procedures. 

The experimental design consisted of three experi- 
mental conditions. In the first experimental condition, the 
conflict interaction group, critical subjects who had scored 





low on an attitude scale interacted in a discussion-decision 
situation with four friends who had scored high on the at- 
titude scale. The second experimental condition was con- 
sidered the no-conflict interaction group in that both the 
critical subject and reference group members had low at- 
titude scores. In the third experimental condition, the 
no-conflict, no-interaction situation, the critical subject 











performed without a reference group. 

In each of the conditions, the subjects manipulated the 
statements of the Chaplin Q-Sort. The Q-Sort consists of 
eighty adolescent attitude stimulating statements about 
driving and driving regulations. Each statement was 
printed on a separate card. The eighty cards were sorted 
into eleven rows on a continuum from agree to disagree. 
The critical subjects made the final decision of the 
placement of the Q-Sort cards. In the first and second 
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experimental conditions this decision followed group 
interaction. 

The experimental study was conducted during the 
spring of 1960 in the county high schools of Santa Clara 
County, California. Seven high schools were chosen at 
random from the seventeen schools in the county. All of 
the schools had an enrollment of over fifteen hundred 
students. Boys from four driver education classes from 
each of the seven schools were randomly selected as sub- 
jects of the experiment. A total number of four hundred 
twenty-five students was tested for the experiment with 
a total of eighty-four critical subjects. 

The students were assessed three times by the Sie- 
brecht Attitude Scale, the scores of which constituted the 
criterion tests. The scores of the original testing de- 
termined the high and low attitude rating of the students. 
The scale was administered a second time within twenty- 
four hours following the experiment to measure the effect 
of the experiment. The third criterion trial was adminis- 
tered from three weeks to a month following the experi- 
ment in order to ascertain the stability of the attitude 
modification. 

The analysis of variance for correlated measures was 
applied to the data from the three criterion tests in order 
to provide a statistical interpretation of the data. Since 
the same attitude scale was administered to the same sub- 
jects at three different times, it was necessary to consider 
the effects of regression on the scores of the critical 
subjects. 

The results of the analysis showed significant differ- 
ences between the trials. This significant difference in- 
dicated that positive attitude modification was achieved. 
The analysis suggested that the modification was stable 
over the period of time considered and that change in at- 
titude was a result of the experimental conditions. The 
changes in attitude in each of the experimental conditions 
were significant beyond the .001 level. The comparison 
between methods to determine efficiency showed no sta- 
tistical significance. With this result, coupled with the 
high significance found between trials, it is concluded that 
all of the methods were equivalent in bringing about at- 
titude modification. 

The Q-Sort used in this experiment appears to be a 
practical and economical classroom means to bring about 
attitude change. There is no statistical evidence that 
group interaction functioned to produce a more effective 
means of attitude modification. 
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To investigate the similarities and differences in the 
problems identified by Egyptian and American under- 
graduate students and the resulting implications for coun- 





seling services, the Mooney Problem Check List was ad- 
ministered to 284 Egyptian and 235 American students. 
These students were enrolled in Egyptian and American 
teachers colleges, respectively, in the second semester 
of the academic year 1959- 1960. The Egyptian sample 
included 142 freshmen and 142 seniors from two teachers 
colleges, one for men and the other for women. The 
American sample included 122 freshman students and 113 
senior students from a state teachers college in a mid- 
western city. 

The Mooney Problem Check List was translated into 
the Arabic language. In the two Egyptian teachers col- 
leges it was administered by faculty members under the 
supervision of the Education and Psychology Departments 
in these colleges. In the American teachers college, the 
check list was administered by members of the Research 
and Testing Division of that college. 

Percentages of students in the Egyptian and American 
groups responding to each item as “of concern” or “of 
serious concern” were computed. Problems checked by 
10 per cent or more of the students in each group were 
tabulated for the descriptive comparison. 

The following conclusions are given on the basis of the 
findings related to adjustment problems of participating 
Egyptian and American students. 

1. Both the Egyptian and the American students thought 
the items gave a well-rounded picture of their problems. 
More than 93 per cent and 92 per cent of Egyptian and 
American students respectively indicated this to be true. 

2. More than two thirds of the Egyptian students and 
about half of the American students indicated that they 
would like to have the opportunity to talk over their prob- 
lems with someone on the college staff. 

3. The Egyptian students seemed to have more prob- 
lems than did the American students in each of the 11 areas 
covered by the MPCL. 

4. The problems of major concern for the Egyptian 
students apparently fell in Area XI, Curriculum and Teach- 
ing Procedure, whereas problems of major concern to the 
American students fell in Area IX, Adjustment to College 
Work. 

9. Of least significance to both the Egyptian and the 
American students were the problems concerning home 
and family relationships. 

6. There were markedly significant differences be- 
tween the problems of the Egyptian students and those of 
the American students in the 11 areas of the MPCL. 

7. The ranking of the problem areas by the Egyptian 
and the American students in the freshman and senior 
years indicated a considerably higher degree of similarity 
in the relative importance of the problem areas to these 
participating students. 

8. The Egyptian men appeared to have more problems 
than the Egyptian women in both the freshman and the 
senior groups. 

9. The difference between the problems of the Egyptian 
freshman men and women was significant, whereas the 
difference between the Egyptian senior men and women 
was not significant. 

10. For the Egyptian freshman and senior men and 
women the problem area of major concern was Curriculum 
and Teaching Procedure, and the one of least concern was 
the area of Home and Family. 
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THE STABILITY AND CONCURRENT 
VALIDITY OF SELECTED FACTORS 
OF DIVERGENT THINKING 


(L. C. Card No. Mic 61-1528) 


Zackaria Zaki Ethnathios, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Herbert J. Klausmeier 


The purpose of this study was to investigate the sta- 
bility and concurrent validity of selected factors of 
divergent thinking. Divergent thinking is a type of pro- 
ductive thinking supposedly related to creativity. The 
factors selected for study were spontaneous flexibility, 
originality, and fluency factors identified by eight se- 
lected fluency tests. Specifically, the following objectives 
were sought: a. identifying the fluency factors common 
for two consecutive years as determined by selected flu- 
ency tests, b. ascertaining the stability of these factors 
from tenth to eleventh grade, and c. determining the re- 
lationship of the selected divergent thinking factors to 
teacher ratings of the students’ flexibility, fluency of ideas 
and originality in classroom activities in English, social 
studies, science, and mathematics and ratings of the 
quality, fluency of ideas, and originality of the students’ 
products in the same subject fields. 

Eight fluency tests that had been administered to a 
group of tenth graders in 1958-59 were again administered 
in 1959-60. Two of these tests were also scored to meas- 
ure spontaneous flexibility and originality. The teacher 
and product ratings were secured only during the second 
year. The subjects who attended the testing sessions 
were 113 girls and 78 boys of superior mental ability from 
two educational systems in Wisconsin. 

Tucker’s inter-battery method of factor analysis was 
used in the analysis of the data leading to the identification 
of the significant fluency factors common for the two years 
and the determination of the factor-reliability coefficients 
proposed as measures of factor-stability. Differences in 
the intercorrelation matrices of girls and boys as based 
on the analyses of the matrices into B-groups according 
to the method of Holzinger and Harman warranted sepa- 
rate treatment of the data for each sex. The concurrent 
validity of the selected divergent thinking factors was de- 
termined by correlations with the teacher and product 
ratings, previously mentioned. 

The main results were as follows: 

Four fluency factors for boys and six for girls were 
found to be common for the two years. Three of the 
factors for boys were identified as Expressional Fluency- 
EF, Figural Ideational Fluency- FIF, and Ideational 
Fluency-IF while the fourth was doubtfully identified as 
Verbal Fluency. 

Based on a least-squares approximation, two of the 
fluency factors for girls were found to be similar to FIF 
and IF for boys. EF for boys was accounted for by three 
specific factors for girls. The remaining factor for girls 
was described as the ability to produce verbal and figural 
ideas. , 

The reliability-coefficients of EF, FIF, and IF for boys 
were .63, .63, and .65, respectively. Those for girls were 
.52 and .53 for FIF and IF, respectively, and ranged from 
.50 to .66 for the three specific factors. 

The fluency factors correlated significantly and higher 





with teacher ratings than with product ratings. Based on 
the .10 level of significance or higher, EF correlated sig- 
nificantly with the teacher ratings of boys in English, 
science, and mathematics and with the teacher ratings of 
girls in social studies. FIF correlated significantly with 
the teacher ratings of boys in English and science and 
with the teacher ratings of girls in social studies and 
science. IF correlated significantly with the teacher 
ratings of boys in English and with the teacher ratings of 
girls in English and science. 

Originality correlated significantly with the teacher 
and product ratings of originality in English and with the 
teacher rating of originality in social studies for boys and 
with the product ratings of originality in English and social 
studies for girls. 

Spontaneous flexibility correlated significantly with the 
teacher ratings of the boys’ flexibility in science and 
mathematics and showed no significant correlations for 
girls. 

Implications for further research and for instruction 
were included in the dissertation. 
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Previous studies have given evidence that a child with 
an aptitude for verbal learning will be likely to experience 
greater academic success than one with special abilities 
in nonverbal fields, even though the two children have the 
same rank on a global measure of intelligence. The 
present study was designed to achieve a somewhat per- 
functory verification of this phenomenon, and then to ex- 
amine the general relationship in terms of several other 
factors which might influence it in one way or another. 

A sample of 540 children was drawn from the Mil- 
waukee Public Schools. The sample was composed of 54 
equal categories, each group of 10 subjects representing 
a different combination of four experimental factors: 
ability pattern (Verbal, Equal, Nonverbal), IQ level (high, 
average, low), grade level (fourth, sixth, eighth), and sex. 
For the ability-pattern factor, the three levels were identi- 
fied by means of discrepancies between subscale IQ’s on 
the Lorge- Thorndike Intelligence Test. The Verbal group 
had Verbal IQ’s 15 or more points higher than Nonverbal 
IQ’s, the Nonverbal group had similar discrepancies favor- 
ing the Nonverbal score, and the Equal group had differ- 
ences of three points or less between Verbal and Nonverbal 
IQ’s. Mean Total IQ’s of the three IQ-level groups were 
approximately 122, 102, and 82. The achievement meas- 
ures were the Iowa Tests of Basic Skills. Each subject had 
five subtest scores--vocabulary, reading comprehension, 
language, work-study skills, and arithmetic--and these 
comprised the “achievement area” dimension. Mean 
achievement scores were computed for each of the 54 basic 
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groups and for all combinations of categories, and an 
analysis of variance was carried out. Twelve hypotheses 
were formulated, each hypothesis being expressed in 
terms of a prediction about the relative magnitudes of 
certain group means and the significance of the appropri- 
ate effect in the analysis of variance. 

Of five possible main effects and 26 possible inter- 
actions, three of the former and nine of the latter were 
found to be significant at either the .05 or the .01 level. 
Two of the three significant main effects were IQ and 
Grade Level, for which significance was practically as- 
sured by the selective characteristics of the design. Eight 
of the significant interactions involved the achievement- 
area factor. 

The most important results were as follows: 

1. When composite achievement scores were con- 
sidered, the Verbal group ranked first, followed by the 
Equal and Nonverbal groups in that order. 

2. Although the achievement of Verbal children was 
higher than the other two groups in all areas, the Verbals’ 
superiority was greatest in vocabulary and reading, mod- 
erately high in language, and least in work-study skills 
and arithmetic. 

3. Verbal children experienced a decline in their 
relative superiority in language skills between grades six 
and eight. 

4. At the low ability level, the achievement of Non- 
verbal children was relatively less inferior than at higher 
levels. 

5. The hypothesis that the achievement-superiority of 
Verbal children would be greater at succeeding grade 
levels was not upheld. 

6. Children of high intelligence showed their greatest 
achievement-superiority in vocabulary, reading and 
language. 

7. Girls showed a consistent superiority over boys 
in the language skills area, but there were no significant 
sex differences in any other achievement area, and con- 
sequently no evidence of general verbal superiority for 
girls. When composite scores were considered, there was 
no significant difference in achievement between boys and 
girls. Microfilm $2.75; Xerox $7.40. 158 pages. 


THE CONSTRUCTION AND VALIDATION 
OF A TEST OF CRITICAL THINKING 
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IN GENERAL SCIENCE 
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Eliot Vaughn Gulo, Ed.D. 
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Statement of the Problem.--The study was designed to 
construct and validate a test of critical thinking for high 
school freshmen who have had a course in general science 
in their freshman year. In addition, an attempt was made 
to gauge the effectiveness of several scoring procedures 
in terms of their ability to demonstrate existing relation- 
ships between the Critical Thinking Test and assorted 
criteria. 








Research Procedure.--The Test was constructed in 
twelve parts, each of which was called a series. Each 
series was composed of four items. The first item was 
taken from the Read General Science Test and had only 
one possible correct answer. It was followed by three 
items designed to measure processes operative during 
solution of the Read items. Each of these items had as 
many as four possible correct responses. 

The Test was administered during October and No- 
vember 1958, to all sophomores at New Bedford High 
School who had completed a course in general science 
during their freshman year. The Tests were scored uti- 
lizing two scoring procedures. The first yielded a Com- 
posite Critical Thinking Test score which rewarded the 
testees for the degree of knowledge they demonstrated 
concerning the stipulated tasks of each series. The second 
penalized the composite score by subtracting for errors 
and inconsistencies which indicated a lack of knowledge of 
the dynamics involved in the series. This yielded an Ad- 
justed Critical Thinking Test score. 

The criteria used for validation purposes included: 
Otis Self- Administering Tests of Mental Ability, Inter- 
mediate, Form A; Read General Science Test scores; 
Science and English grades; and Spelling, Word Meaning, 
Paragraph Meaning and Language scores from the Stan- 
ford Achievement Test, Intermediate Form, JM. A cor- 
relational matrix was formed utilizing the correlations 
between Adjusted Critical Thinking Test scores and the 
criteria. This was followed by a Factor analysis to de- 
termine the validity of the Test of Critical Thinking. 





Results.--A split-half technique was used to correlate 


* the odd and even series. This produced a value of .59 for 


the reliability of the unit length test. 

The effectiveness of both scoring procedures was de- 
termined by comparing the Composite Critical Thinking 
Test-criteria correlations with the Adjusted Critical 
Thinking Test-criteria correlations. In every case, the 
second scoring procedure resulted in an increase in the 
covariation. The Read General Science Test correlated 
.30 with the Composite scores and .45 with the Adjusted 
scores. The correlation of the Otis I.Q. was similarly 
raised from .23 with the Composite scores to .30 with the 
Adjusted scores. 

Although the magnitude of the error variance made it 
impossible to establish what the Test was measuring, the 
fact that the test’s correlation with the Read Test was the 
highest obtained (among the variables employed in the 
study) indicates that the Critical Thinking Test may have 
measured science achievement more than any other quanti- 
fied entity. 

The factor analysis revealed that Factors I and II ac- 
counted for a total of only 24% of the variance the Critical 
Thinking Test had in common with the rest of the battery. 


Conclusions.--The related literature emphasizes in the 
measurement of critical thinking the usefulness of varied 
test scoring procedures. Thus it was anticipated that the 
scoring technique employed for the Critical Thinking Test 
would importantly affect the kind of results obtained. This 
was confirmed when the alternate scoring technique dis- 
closed relationships which might otherwise have remained 
obscure. Furthermore, this indicates that the scoring var- 
iations and analysis possibilities built into the experimental 
design deserve more study. 
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A STUDY OF THE LOGICAL 
ABILITIES OF CHILDREN 


(L. C. Card No. Mic 61-1229) 


Shirley Ann Hill, Ph.D. 
Stanford University, 1961 


The Problem — This study was designed to examine the 
abilities of six, seven, and eight year old children to 
recognize valid conclusions derived from sets of given 
premises and to consider the relation of certain factors 
to this skill. The criteria of logical validity were those 
appropriate to the logical theory of inference of modern 
mathematical logic. 

The following factors were considered: 





1) the relative difficulty of different principles of 
inference for fixed age levels 


2) the relation of age differences to the ability to 
recognize valid deductions 


3) the relation of sex differences to the ability to 
recognize valid deductions 


4) the effect of determinate reinforcement on the 
ability to recognize valid deductions 


5) the relative effects of visual and oral methods of 
premise presentation on the recognition of valid 
deductions 


Procedure — The sample consisted of 270 elementary 
school children of ages six, seven, and eight. Subjects 
were given a test made up of 100 items, each in the form 
of a set of premises and a question about the conclusion 
which is answered either “yes” or “no.” 

The test instrument sampled from several parts of 
formal logic. Sentential logic, with both simple and com- 
pound tautological implications, classical syllogisms, and 
simple quantificational logic, with both universal and exis- 
tential quantifiers, were represented. 

The content of the items was verbal, presenting situ- 
ations which are familiar to children, but not identical 
with the subjects’ particular experiences. Content was not 
factual but fictional and hypothetical. 

Items were presented in twenty-five random schedules, 
individually, and, except for one group, orally. 

Within divisions by age and sex, subjects were as- 
signed randomly to the following experimental groups: 


1) Three groups, one of age six, one of age seven, one 
of age eight, which received the standard presenta- 
tion with no correction of responses 


One reinforcement group, of age six, which re- 
ceived standard presentation with correction after 
each response 


One baseline group, of age six, which received the 
standard presentation with one premise eliminated, 
thus keeping content constant, but making logical 
derivation impossible. The purpose was to assess 
the influence on response-choice of factors other 
than recognition of validity. 


One reading group, matched as to sex and age with 
a standard group, which was presented the instru- 
ment in written form. 





Results and Conclusions - The mean percentage score 
of the standard groups was 78.77. The mean for the group 
designed to reflect the influence of factors other than 
recognition of logical validity was 52.02, not significantly 
greater than chance. It was concluded that children in the 
age group six through eight years are able, to a marked 
degree, to recognize the validity of logical inferences. 

The data were highly stable in showing score increases 
with each age increase for all categories of logic and for _ 
every individual principle of inference. The concept of 
development most appropriate to the data is not one of 
“fixed stages” but one of gradual, steady growth which is 
nearly uniform for all types of formal logic. 

Differences in difficulty were associated with type of 
inference but these differences were specific to age. Sen- 
tential logic is less difficult than quantificational logic at 
age six, a difference which has disappeared by age eight. 

Differences associated with sex were not significant. 

The group receiving determinate reinforcement scored 
significantly higher than the matched group with no cor- 
rection. The conclusion is that children can learn to 
recognize identical logical form in differing content. 

There was no significant variance in the effects of oral 
and written presentations. 

The addition of negation very significantly increased 
difficulty in recognizing validity. 
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This study had a twofold purpose: 1. to determine a 
method of measuring the difficulty of shorthand dictation 
material and 2. to identify those principles of Gregg 
shorthand with which students experience most difficulty 
as reflected by errors made in shorthand notes written 
from dictation. 


Procedure. Multiple regression equations were de- 
veloped with which to predict the average number of errors 
students are likely to make in recording dictation in short- 
hand. A sample of 100 business letters especially pre- 
pared for this study, each 160 words long, provided data 
regarding characteristics of dictation material which were 
assumed to cause difficulty in recording shorthand dicta- 
tion. The letters were dictated to advanced shorthand 
classes in eight Minneapolis-St. Paul high schools, and for 
each letter dictated five papers randomly chosen from 
each class were examined for shorthand errors. 

Of the sixteen original characteristics selected for 
study, six were significantly related to the criterion of 
shorthand errors: the number of syllables, the vocabulary 
level, the number of o sounds, the number of times a 
terminal t followed k or s, and the number of prefixes. 
However, two variables that were actually characteristics 
of the words (syllables and vocabulary level) accounted 
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for over 73 per cent of the criterion variance, while the 
remaining four variables, all pertaining to the shorthand 
system, accounted for about 15 per cent of the criterion 
variance. The two characteristics of words, syllables 
and vocabulary level, were used in another regression 
equation, with a resulting R? of .7779. 

The words on which shorthand errors occurred were 
classified according to length, vocabulary level, and the 
principles of shorthand involved. The percentage of 
errors made on the words in each category was deter- 
mined in order to identify the principles on which the 
greatest proportion of errors was made and to see whether 
or not the shorthand error rate changed with the length or 
vocabulary level of the words. 


Conclusions. 1. The difficulty of shorthand dictation 
materials can be predicted. 

2. Fewer errors occurred on brief forms than on any 
other type of shorthand outline; but the highest error rate 
occurred on brief form derivatives. 

3. The error rate tended to increase as words became 
longer. 

4. Error rate was more directly related to vocabulary 
level than to length of words. 

5. Principles of shorthand theory with inconsistencies 
or exceptions accounted for more errors than those princi- 
ples which do not vary. 

6. Students tended to spell out words completely al- 
though correct form may have required omission of some 
letters. 

7. Students made relatively few errors on the first 
1,500 most frequently used words. 





Recommendations for teaching: 1. Relatively more 
practice should be provided on less frequently used words 
than is now customary, perhaps through more emphasis 
on word derivatives. 

2. A greater number of the 500 most frequently used 
words should be taught and automatized as brief forms. 

3. More help should be given students in distinguishing 
between oo and o sounds and in representing them cor- 
rectly in shorthand. 

4. Teaching materials should be organized so that 
easily learned principles are taught early in the course. 

5. Presentation of shorthand principles should be 
coordinated with the frequency of use of words. 





Recommendations regarding the shorthand system. 

1. The list of brief forms should include more of the 
frequently used words than it now does. 

2. Past tense should be consistently expressed as a 
disjoined t. 

3. The principle vowel in each word should be written. 

4. One shorthand character should represent all 
sounds of oo and o. 

5. All terminal t’s should be written. 
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This study represents an attempt to obtain answers to 
the following questions concerning the self concepts of 
late adolescent girls, and to find if they are associated 
with problems of adjustment as manifested in the school 
environment: 1) Are they satisfied with themselves? 

2) Do they see themselves as their mothers see them? 
3) Do they see themselves as they believe their mothers 
see them? 4) Do they feel accepted by their mothers? 

5) Do their mothers express acceptance of them? 6) Do 
they accurately interpret their mothers’ concepts of them? 
In order to derive the desired information, descrip- 

tions of self-concepts of the subjects in different frames 
of reference were collected and relationships between 
these self-concepts determined. Aspects of the self- 
concepts were operationally defined by a Q-sort of 121 
statements pertaining to a self which was used to describe 
the subject’s real self, her ideal self, what she believed 
to be her mother’s concept of her, and the mother’s actual 
concept of her daughter. Items of the Q-sort were con- 
sidered to be descriptive of and to have value for young 
women of this age group in a middle class social milieu. 

Subjects were 74 young women in their senior year of 
high school, forty-five of whom were identified by the 
class counselor as having some problems of effectiveness 
in interpersonal relationships or academic achievement, 
or both. Of the sixty-three mothers who cooperated in the 
project 38 were mothers of subjects with problems of 
adjustment. 

Q-sorts were administered to the subjects individually 
or in groups of no more than six, and mothers were seen 
individually. Relationships between concepts, each to the 
other, were established by a formula derived from the 
formula of the product-moment r by the method of differ- 
ences. A Chi-square test was used to find the association 
between r(s) and problems of adjustment. 

All of the six measures of relationship between con- 
cepts of the subjects discriminated at the .02 level of 
significance or better between those having problems of 
adjustment and those considered to be relatively free of 
such problems. 

Q-sorts were analyzed as to number of negative re- 
sponses used in description and the association of such 
responses with problems of adjustment was found to be at 
the .02 level of significance or better in each of the four 
Q-sorts. 

A minimal relationship in the positive direction was 
indicated between measures of relationship of Q-sorts and 
subjects’ scores on an academic aptitude test. 

From these findings, within the limitations of this 
study, the following conclusions may be drawn: 


1) Well-adjusted late adolescent girls tend to be high 
in self-esteem, while those having problems of ad- 
justment tend to be low in self-esteem. 
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There is a tendency for both the subjects with ad- 
justment difficulties and those who are relatively 
well-adjusted to see themselves as they believe 
their mothers see them. However, the less well 
adjusted perceive themselves as being more unlike 
the way they believe their mothers see them than 
do the better adjusted subjects. 


There is a tendency for all subjects to see them- 
selves as their mothers see them, but the well 
adjusted girls perceive themselves as being more 
nearly like their mothers’ concepts of them than 
do the less well adjusted. 


Well-adjusted subjects are more accurate in in- 
terpreting their mothers’ concepts of them than 
are the less well-adjusted. 


Subjects with problems of adjustment indicate feel- 
ings of a lack of acceptance by their mothers, while 
the better adjusted subjects express feelings of 
being accepted by their mothers. 


Mothers of the less well-adjusted subjects are less 
accepting of them than are the mothers of the sub- 
jects who are well-adjusted. 
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THE SOCIAL MANIPULATOR — A BEHAVIORAL 
TYPE: A CONTROLLED ANALYSIS OF THE 
ACADEMIC ACHIEVEMENT, PROGRESS IN 
THERAPY, ACCEPTANCE BY PEERS, 
ATTITUDES ENGENDERED IN TEACHERS, 
AND CASE HISTORIES OF MANIPULATIVE 
AND NON-MANIPULATIVE EMOTIONALLY 
DISTURBED ADOLESCENT BOYS. 
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Norman Irwin Kagan, Ph.D. 
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A behavioral type--the social manipulator--is the 
topic of this study. Basic to the study is the assumption 
that the identification and validation of behavioral syn- 
dromes in interpersonal functioning will lead us to more 
effective methods in education and social rehabilitation. 

Observations by the writer of social manipulators 
among institutionalized emotionally disturbed adolescent 
boys suggested the possibility that the behavior is uniquely 
associated with other variables in interpersonal function- 
ing. The social manipulator is briefly defined as one who 
uses his understanding of adults and the potential ambi- 
guity of social situations to violate the goals of these adults 
and the purposes of these situations. His most typical 
classroom behavior is manipulative, surreptitious, de- 
ceitful, devious, and exploitive. These observations stimu- 
lated the formulation of this study. 

Based on the apparent modus operandi of these chil- 
dren it was hypothesized that a sample of manipulative 
adolescent boys would differentiate themselves from a 
sample of non-manipulative adolescent boys in the areas 
of academic achievement, use of therapy, teachers’ at- 
titudes, and peer status. 

A mean rating by teaching and social work staffs on the 








dimension “manipulativeness” was obtained for each ado- 
lescent boy. Each boy was under commitment as emotion- 
ally disturbed at Hawthorne Cedar Knolls School, a 
residential psychiatric treatment center in Westchester 
County, New York. The top and bottom quartiles of a 

rank distribution of these ratings constituted the manipu- 
lative and non-manipulative study groups. Each group 
contained sixteen subjects. 

No significant differences were found between the two 
groups in age, height, weight, I.Q., tenure at the institu- 
tion, and socio-economic background. Thus, the groups 
were considered satisfactorily equated. It was also found 
that no significant differences exist between the groups in 
psychiatric diagnoses and achievement level at the be- 
ginning of the study. 

The instruments used to test the major hypotheses of 
this study were: 


The American School Achievement Tests--a standard- 
ized achievement test. 


A Use of Therapy Scale--constructed by the 
investigator. 


A Liking Scale--a modification of Bogardus’ Social 
Distance Scale. 


A “Ranking” Scale--constructed by the investigator 
as a peer status instrument. 


A Teacher Attitude Scale--constructed by the 
investigator. 


Validity and reliability of all instruments used are 
presented in the thesis. Chi-square and t were used to 
evaluate significance of difference. i 

The major hypotheses of this study were validated by 
the results: 


Manipulators make significantly fewer educational 
gains (reading and arithmetic) thando non-manipulators. 


Teachers are significantly more hostile and rejecting 
toward and feel more threatened and frustrated by 
manipulators than by non-manipulators. 


Manipulators make significantly poorer use of therapy 
than do non-manipulators. 


Manipulators enjoy higher peer status than do non- 
manipulators. 


It was also found, though not hypothesized, that the 
institution’s student population is in significant agreement 
with the professional staff on its rating of the manipu- 
lativeness of children in the student population. Other 
non-hypothesized findings are: manipulators learn more, 
academically, prior to institutionalization than after; 
more manipulators abscond from the institution more fre- 
quently than do non-manipulators; manipulators are more 
frequently raised in homes in which conflicts exists be- 
tween adults, specifically about the rearing of the child. 

It is thus apparent that social manipulativeness, as 
defined in this study, is significantly related to other vari- 
ables in interpersonal functioning and warrants further 
study. 

The fact that the syndrome seems to be independent of 
psychiatric diagnoses leads to speculation that behavioral 
patterns may not be as obviously related to psychiatric 
diagnoses as is often assumed--that personality structure 
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and the interpersonal behavioral patterns established by 
that personality may be related but will require further 
study. Microfilm $2.75; Xerox $8.60. 189 pages. 


INVESTIGATION OF DIFFERENCES IN 
OCCUPATIONAL PREFERENCES, 
STEREOTYPIC THINKING, AND 
PSYCHOLOGICAL NEEDS AMONG 
UNDERGRADUATE WOMEN STUDENTS IN 
SELECTED CURRICULAR AREAS. 


(L. C. Card No. Mic 61-1179) 


Robert Elwin Kittredge, Ph.D. 
Michigan State University, 1960 


The Problem 


The study is exploratory in nature. The purpose is to 
investigate differences in occupational preferences, stere- 
otypic thinking and psychological needs among under- 
graduate women. 


Rationale 


The theoretical framework of the study is based upon 
the propositions advanced by Super that (1) vocational de- 
velopment is one aspect of the larger phenomena of 
personal development and (2) vocational development 
constitutes an attempt by the individual to implement a 
self-concept. In this context certain relationships are ex- 
pected among selected aspects of vocational and personal 


development. 

A sociological dimension is introduced which attempts 
to account for differences in women’s occupational prefer- 
ences and ultimate vocational selection on the basis of 
fundamental sex-role differences. Women’s occupational 
preferences are conceived as falling along a “traditional-- 
non-traditional” continuum. Using this concept, an 
instrument, the Occupational Preference Sheet, was de- 
veloped to measure the degree to which women prefer 
traditional rather than less traditional occupations. 


Design and Methodology 


The final samples consisted of eighty-six women 
students from four curricular areas: home economics, 
medical technology, journalism-advertising, and mathe- 
matics-chemistry. They are listed in order from most to 
least traditional, with the first two representing traditional 
women’s occupations and the latter two, less traditional 
women’s occupations. The two non-traditional groups are 
combinations of related curricular areas due to the limited 
number of students available. 

The instruments administered to the students were: 

(1) the Inventory of Beliefs--to measure stereotypic think- 
ing, (2) the Edwards Personal Preference Schedule--to 
measure manifest needs, (3) the Occupational Preference 
Sheet--to measure preference for traditional as opposed 
to non-traditional occupations, and (4) a questionnaire de- 
signed to obtain information concerning family background, 
career and marriage plans, and opinion about women’s 
work role. 





Each of the nineteen items on the Occupational Prefer- 
ence Sheet contains three occupations, classified as 
“traditional,” “less traditional” and “non-traditional.” 
Categories were arrived at through use of Census figures 
and judgments of experienced college counselors. 

Using analysis of variance technique, an internal con- 
sistency reliability estimate of .57 was obtained for the 
Occupational Preference Sheet. Construct and content 
validation were achieved in the construction of the instru- 
ment. Evidence of concurrent validity was obtained in the 
study. 


Results 


College women in the four curricular groups differ sig- 
nificantly in their occupational preference. Students in 
traditional curricular groups tended to prefer traditional 
over less traditional occupations, while those in less 
traditional groups tended to prefer least traditional occu- 
pations, as predicted. F-test and “t” test were used. 

College women in the four curricular groups differ 
significantly in the degree to which they are stereotyped 
in their beliefs. The trend was noted for students in tra- 
ditional curricular groups to be most stereotyped and 
those in less traditional groups, least stereotyped, even 
though some differences were not statistically significant. 
F-test and “t” test were used. 

Among the four curricular groups studied there were 
no significant differences in mean scores on manifest 
needs: achievement, autonomy, dominance, endurance, 
aggression, deference, abasement and nurturance. F-test 
was used. 

There is a very slight positive correlation between 
scores on the Inventory of Beliefs and the Occupational 
Preference Sheet. Product moment correlation used. 

In analyzing questionnaire results it was found that 
women students who are most stereotyped in their beliefs 
and most traditional in their occupational preferences tend 
to share the opinion that a woman’s place is only in the 
home. On the other hand, students who are least stereo- 
typed and least traditional in their occupational prefer- 
ences, tend to share the opinion that a woman’s place can 
be both in the home and on the job. Chi square model was 
used. Microfilm $2.75; Xerox $6.20. 130 pages. 


A COMPARATIVE STUDY OF 
TWO METHODS OF TEACHING 
MENTALLY RETARDED CHILDREN 
IN SOUTHERN NEW JERSEY 


(L. C. Card No. Mic 61-372) 


Edythe Mitchell Knipe, Ed.D. 
New York University, 1960 


Chairman: Professor Roland H. Spaulding 


The purpose of this investigation was to determine 
whether a group of educable mentally retarded children 
receiving special education would show greater growth in 
academic achievement and greater change in personal and 
social adjustment in a specified length of time than would 
a comparable group of children receiving education in the 
standard classroom; and to compare the social compe- 
tence of the same groups of children. 
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An experimental and a control group, each numbering 
twenty-four, made up the population for the study. The 
experimental group was composed of children in two 
special classes in one school district in an area of ap- 
proximately thirty-eight square miles in a rural section 
of Salem County. The children were attending special 
class for the first time. 

The control group was composed of children from 
eighteen standard classrooms in two rural elementary 
schools located in an area of approximately sixty square 
miles in Gloucester County. Salem and Gloucester 
Counties are adjoining. 

The groups were matched on the basis of intelligence 
quotient, chronological age, and mental age. The t-test, 
using the formula’? was applied to determine the signifi- 
t=M.-M, cance of differences of means. The 
evidence permitted one to retain the 

S? N, + No hypothesis that the two samples 

N,N, were from the same population or 
from populations with equal means with respect to the 
variables: Intelligence quotient, chronological age, and 
mental age. 

A specific problem investigated was: Were there any 
significant differences between the groups at the beginning 
and at the conclusion of the study in: 

reading 

. arithmetic 

. personal adjustment 
social adjustment 

e. social maturity 

The California Achievement Test, Complete Battery, 
and the California Test of Personality were administered 
at the beginning and close of the study. The Vineland 
Social Maturity Scale was given at the conclusion of the 








investigation. The t-test using for formula? was applied 


t=ZD to investigate the difference be- 
tween the groups at the beginning 


and at the close of the investigation. 








NZD? - (ZD)? 
N-1 

A number of variables that might have affected the re- 
sults of the investigation were studied. These variables 
were: the number of hours the children attended school 
each day; the courses of study pursued by each group in 
reading and arithmetic; the number of children receiving 
instruction by specially trained teachers; and the back- 
ground of the teachers participating in the study. Except 
for teacher training, the other conditions were found to be 
the same or so similar that the investigator assumed that 
these variables did not affect the results of the study. The 
teachers of the control group proved to be superior on 
the basis of credits and degrees. 

The following conclusions are based upon the results 
of objective data at the beginning and conclusion of the 
study. 


1. There were no significant differences between the 
groups in intelligence quotient, chronological age, 
and mental age at the .05 level of confidence at the 
beginning of the study. 





The experimental group in special class showed 
significantly greater growth in academic achieve- 
ment in reading and arithmetic than did the com- 
parable group of children being educated in the 
regular classroom. 





3. The experimental group did not show a significantly 
greater change in personal and social adjustment 
when compared with the control group as measured 
by the California Test of Personality. 


The mean of the experimental group was signifi- 
cantly greater than the mean of the control group 
when the Vineland Social Maturity Scale was ad- 

ministered to measure social competence at the 

conclusion of the study. 


1. Helen M. Walker, and Joseph Lev, Statistical In- 
ference. New York: Henry Holt and Company, 1953. 
P. 156. 
2. Ibid., p. 153. 
Microfilm $2.75; Xerox $7.00. 148 pages. 


A STUDY OF THE RELATIONSHIP 

BETWEEN TEACHING EXPERIENCE 

AND THE FACTORIAL STRUCTURE 
OF TEACHERS’ ATTITUDES 


(L. C. Card No. Mic 61-1345) 


Willard Eugene North, Ed.D. 
University of Arkansas, 1961 


Major Professor: John Schmid 


The purpose of this study was to test three related hy- 
potheses concerning the attitudes of teachers. These three 
hypotheses were: 


1. There is a positive relationship between the number 
of years of teaching experience and the magnitude 
of the general factor. 


The test-retest reliability for any given scale will 
be substantially higher than the intercorrelation of 
that scale with any other scale within a given atti- 
tude area. 


The matrix of intercorrelations will form a simplex 
when the scales are arranged in the following order: 
(a) attitudes toward teacher-pupil relationships, 

(b) attitudes toward the administration, (c) attitudes 
toward the profession, (d) attitudes toward the 
community. 


The study consisted of two phases. It was first neces- 
sary to develop a multidimensional attitude instrument. 
The second phase was devoted to testing the three hypothe- 
ses given above. 

A pool of 80 attitude items was developed by the in- 
vestigator. Twenty items were written for each of the 
four following attitude areas: (1) teacher-pupil relation- 
ships, (2) administration, (3) profession, and (4) com- 
munity. Each area was subdivided into five subareas. 
Four items were written to measure each subarea. This 
initial pool of items was administered to 166 Missouri 
teachers. The technique of homogeneous keying was ap- 
plied to the responses of these teachers to develop a re- 
vised attitude measure. This revised measure consisted of 
fourteen scales to measure the various attitude subareas. 

The revised form was administered to a sample of 233 
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Arkansas teachers with one through eleven years of teach- 
ing experience. This sample was divided into two groups 
on the basis of number of years of teaching experience. 
The low-experience group, with one through three years 
years of experience, contained 117 subjects. The high- 
experience group, with four through eleven years of ex- 
perience, consisted of 116 subjects. 

A correlation matrix based on the fourteen attitude 
scores was computed for each group. The two matrices 
were factor analysed by a hierarchical factor analytic 
technique developed by Schmid and Leiman. 

From the total of 233 subjects, test-retest data were 
available on 120 subjects. These data were used to test 
the second and third hypotheses. Reliabilities of the dif- 
ference were computed to test the second hypothesis. All 
possible first-order partial correlation coefficients were 
computed using all fourteen variables. 

In testing the first hypothesis, only the general factor 
for each group was considered. The mean general-factor 
loading for each group was computed. The mean factor 
loading for the high-experience group was slightly smaller 
than for the low-experience group. Therefore, the first 
hypothesis must be rejected. 

The second hypothesis was partially supported. The 
reliabilities of the difference between the scales tended 
to approach the reliabilities of those scales. However, 
the reliabilities of the difference tended to be lower than 
desirable because the reliabilities of the scales were low. 

The third hypothesis was also rejected. No four vari- 
able matrix could be found that would meet the require- 
ments of a simplex. 

Microfilm $2.75; Xerox $6.60. 139 pages. 


AN EVALUATION OF RELATIONSHIPS 
BETWEEN TEST DATA AND SUCCESS 
AS A RESIDENCE HALL COUNSELOR 


(L. C. Card No. Mic 60-4662) 


Martha Elizabeth Peterson, Ph.D. 
University of Kansas, 1959 


In the five year period, 1951-1956, eighty-nine upper- 
class and graduate women were employed as counselors 
in the freshman women residence halls at the University 
of Kansas. Each counselor applicant was asked to take 
the American Council on Education Psychological Ex- 
amination, the Kuder Preference Record - Vocational, the 
Guilford Zimmerman Temperament Survey, the Strong 
Vocational Interest Blank for Women and the Minnesota 
Multiphasic Personality Inventory. The results of these 
tests were not used in selection nor was there an absolute 
requirement that each individual complete the testing pro- 
gram. At the time of the study, complete test data were 
available for 63 of the 89 counselors. In addition, certain 
descriptive data concerning grades, major, collegiate 
living experience, age, year in college were available for 
each of the 89. 

This study attempted to identify scales of the tests 
which would have predictive value in selecting counselors. 
Most successful and least successful counselors in five 
categories: 

1. Over-all effectiveness as a counselor 





Effectiveness with individual freshman women 

. Effectiveness with groups of freshmen 

. Success as a staff member 

. Ability to learn on the job 
were identified by means of rating scales checked by head 
residents and directors of the program. Means and 
standard deviations for most successful and least success- 
ful groups on each category were computed and the “t” 
test was applied to the means of paired groups to identify 
those scales that might differentiate between the groups. 

Next, clusters of the 63 counselors who were most 
similar on test data were established by the “ramifying 
linkage” method of Cattell. These clusters were then in- 
vestigated to determine their relationship to the categories 
of most successful and least successful counselors. 

The author feels that the positive results of this study 
are disappointing. It does open some possibilities of 
methods which are adaptable to evaluating selection pro- 
cedures for residence hall counselors. It also identifies 
some statistics which probably are not useful. The author 
views this as a pilot study in a relatively uninvestigated 
field. In the final chapter the author states two con- 
clusions on method and seven conclusions related to the 
specific material of the study. Five suggestions are made 
for additional research. 

Microfilm $2.75; Xerox $9.00. 200 pages. 


A COMPARISON OF YOUTH 
AND ADULT REACTIONS TO 
LUTHERAN YOUTH PROBLEMS AND 
SOURCES OF ASSISTANCE 


(L. C. Card No. Mic 60-2057) 


Merton Peter Strommen, Ph.D. 
University of Minnesota, 1960 


The problem to which this dissertation is addressed is 
two-fold: 1) What are youth’s problems? What type of 
assistance do they want? What kind of problems do they 
want the church to help them solve? 2) What do pastor, 
youth-workers, and lay adults perceive as youth’s prob- 
lems? Which needs do they think the church can meet? 
Where do youth’s wants and the church’s program fail to 
meet ? 


Sampling Design and Procedures 


The data needed to answer these questions was gathered 
through research visits to 192 Lutheran congregations 
located in the United States and Canada, during the fall of 
1958 and winter of 1959. These congregations comprised 
a four per cent random sample chosen from a sampling 
frame of 5200 congregations of the Evangelical Lutheran 
Church, American Lutheran Church, Lutheran Free Church, 
and the United Evangelical Lutheran Church. The churches 
were stratified according to size and region and chosen 
proportionate to size. Varying sampling fractions were 
used to select the second stage sample of youth and adults 
within each of the congregations chosen. Each youth had 
an equal probability of one chance in fifty of being selected. 

Ten research workers visited the congregations and 
met with those chosen in the sample. The principal instru- 
ment for gathering data was the Lutheran Youth Inventory. 
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A follow-up was conducted on absentees so that eighty- 
nine per cent of the youth and ninety-three per cent of the 
adults in the second stage sample were involved. Ninety- 
seven per cent of the first stage sample participated. 


Instrument Used 


A Lutheran Youth Inventory was constructed from items 
supplied by 1115 representative Lutheran youth through 
sentence completion questionnaires. An intensity meas- 
ure of six responses was developed for each item. Mark 
sense IBM cards were used to gather the information and 
facilitate tabulation. 

Youth indicated how much each problem troubled them 
(if at all) and adults responsible for congregational youth 
indicated their perception of how their youth responded 
to each item. 

Data from 310 youth were used to carry out a program 
of reciprocal averages for selecting and weighting the 
items. The 1103 Univac Scientific was used for this iter- 
ative process. Reliability coefficients were computed for 
each scale by analysis of variance to yield an average 
coefficient of .92. Two validity checks indicated that the 
Inventory sampled the range of Lutheran youth’s problems 
and that the youth responded with frankness and honesty. 
Intercorrelations between the scales varied between .60 
and .80. 





Conclusions 


The problems which are most troublesome to Lutheran 
youth can be grouped into five areas to form the following 
scales: Family, Opposite Sex, Personal Faith, Self, and 
School. 

Significant differences appear when comparisons are 
made between groups of youth divided by sex, year in 
school, church interest, size community, size church and 
synod. Variations by region or type of pastor are not 
statistically significant. 

The kinds of help youth want most from the church re- 
late to the fields of vocations and boy-girl relationships. 

The adults responsible for congregational youth work 
lack an accurate perception of the chief concerns of youth. 
Their ability to identify youth’s most troublesome prob- 
lems is less a function of their perception of youth than 
a projection of their own concerns. 

The help which policy-makers believe their congrega- 
tions provide corresponds to the kinds of help pastors 
feel most competent to give. Neither ranking of help, 
however, bears a significant relationship to the kinds of 
help youth want from the church. 

Microfilm $3.90; Xerox $13.75. 302 pages. 
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SOREN KIERKEGAARD AND 
CONTEMPORARY PROTESTANT 
CHRISTIAN EDUCATION 


(L. C. Card No. Mic 60-6349) 


Robert Lynn Browning, Ph.D. 
The Ohio State University, 1960 


Purpose 

The purpose of the study was to discern Soren Kierke- 
gaard’s concept of Christian education and to establish 
the significance of his existentialist thought for contempo- 
rary Protestant Christian educational philosophy and 
methods; to discover whether or not Kierkegaard’s thought 
has been influential in stimulating the shift, during the 
period of 1940-60, from a Pragmatic philosophical base 
to a theological foundation for Christian education. 


Procedure 

Research was conducted (1) in Kierkegaard’s original 
works; (2) in the writings of major contemporary theo- 
logians who have been influenced by Kierkegaard; (3) in 
the thought of contemporary Protestant Christian educa- 
tional philosophers, including major writings from 
George Albert Coe’s early work until 1960; (4) in the phi- 
losophy of John Dewey whose thought has been so influential 
in twentieth-century religious education. 


Conclusions 








Kierkegaard was passionately concerned about sound 
Christian education. His aesthetic, ethical, and religious 
existence spheres provided a developmental framework 
for his approach. He believed early identifications in the 
family and social setting to be foundational for religious 
faith. Part I analyzes Kierkegaard’s concepts of Christian 
education in relation to his own key identifications. 

Part II discusses the meaning of Kierkegaard’s thought 
for the philosophy of Christian education. Kierkegaard 
defines two types of religious education. Religiousness 
A is the religion of immanence. Religiousness B is the 
Christian faith. Religiousness A is foundational for re- 
ligiousness B, but the religion of immanence cannot bring 
man to an absolute decision to relate to God in Christ. 
This relationship is essential in order to unify the self in 
its freedom and anxiety. Implications are drawn. 

Central points are that (1) Kierkegaard’s thought is 
directly influential on contemporary theologians and indi- 
rectly influential on recent Christian educators; (2) Kierke- 
gaard’s existential analysis of the human predicament has 
been important theologically for Paul Tillich and educa- 
tionally for Lewis Sherrill, Charles H. Johnson, Howard 
Grimes and others; (3) Kierkegaard’s understanding of the 
self has been of pivotal significance for Reinhold Niebuhr, 
Emil Brunner, H. Richard Niebuhr, and Martin Buber, 
and for Christian educators, such as Reuel Howe, Ross 
Snyder, Randolph C. Miller, and others; (4) Kierkegaard’s 
concept of sin is seen to be a factor in bringing Christian 
educators to treat this inner condition as a reality 
(H. Shelton Smith, D. Campbell Wyckoff, Iris Cully, and 
others); (5) Kierkegaard’s understanding of the necessity 
of a God relationship, in order for man to be fully man, 
is developed and related to the shift in contemporary 
Christian education (from Wilfred Powell to Wyckoff); 
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(6) Kierkegaard’s elevation of the Scriptures as the con- 
tent of Christian education has been influential (Brunner, 
Miller, Smart); (7) the centering of Christian education in 
a personal encounter (subjectively) with God in Christ, 
the True Teacher, was Kierkegaard’s great contribution. 
Christian education as encounter is studied. 

Part III discusses Kierkegaard’s methodology. He uses 
indirect communication to discover where the learner’s 
loyalties are and then to help him to get to know himself 
and his need for a God relationship through Christ. The 
teacher is a witness, a preparer of the way for the divine 
Teacher. Other methods are discussed in relation to 
Kierkegaard’s understanding of the “reconstruction of 
existence in action.” This concept is compared with 
Dewey’s “reconstruction of experience.” Kierkegaard’s 
method is seen to have promise for a confessional ap- 
proach. A study of Kierkegaard’s understanding of the 
first-hand disciple as a child, youth, and adult concludes 
the dissertation. 

Microfilm $3.70; Xerox $13.05. 286 pages. 
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CRITERIA FOR APPRAISING 
THE USE OF TELEVISION 
BY STATE UNIVERSITIES 


(L. C. Card No. Mic 61-1141) 


Jane Elizabeth Grills, Ph.D. 
Michigan State University, 1959 


Major Professor: Walker H. Hill 


The purpose of this study is to establish criteria for 
evaluating the television activities of a state university, 
based on the general philosophy and role of the state uni- 
versity and of the specific philosophy television in a state 
university. 

The term “state university” has been used to cover 
the state-owned university by name which was the first to 
be chartered in a given state as well as the land-grant 
college or university of that state which was established 
under the Morrill Act of 1862. There is a total of seventy- 
one institutions in this encompassing definition. 

The study provides background for the subject by 
tracing: (1) the history, status, and major problems of 
state universities and land-grant colleges, (2) the history 
of educational activity in radio and television, and (3) the 
status of higher education’s activity in television. 

The establishment of criteria by which one could ap- 
praise any state university television activity is dependent 
upon determining what the philosophy and role of the state 
university should be. In order to ascertain these philoso- 
phies and roles, the study develops answers to the follow- 


ing questions: 
1. What is the potential of television as a tool for 
education? 


. What are the size and nature of the audience for 
education via television? 





. What are the philosophy and role of the mid- 
twentieth-century state university as they have 
evolved through history, as they can be derived 
through official documents of the institutions, 
and as they have been determined by prominent 
twentieth-century educators? 


. What are the philosophy and role of the state uni- 
versity television activity as given in official 
statements of philosophy, as determined from 
opinions of prominent twentieth-century educators, 
and as determined from opinions of state uni- 
versity educational broadcasters? 


By comparing and contrasting the philosophy and role 
of the state university with that of television in a state 
university and by utilizing the results of research on the 
educational use of television and the audience for educa- 
tional television, one is able to derive a group of tenets 
which the state university and state university television 
hold in common or in which the television activity imple- 
ments or supplements the philosophy and role of the uni- 
versity. These tenets, then, become the criteria by which 
television in a state university may be appraised. 

In brief, these ten criteria cover the following areas: 
the relationship of the television activity to the adminis- 
trative and academic structure of the institution; the re- 
lationship of the activity to the general public and the 
responsibilities it incurs due to this relationship; the ac- 
tivity’s legal and/or moral obligation to cooperate with 
educational institutions and organizations, with public 
service organizations, and with agencies of the govern- 
ment; the university’s responsibilities concerning the 
programming of its television operation and the over-all 
content of its programming; the major areas of research 
in which the activity should be engaged; and the preserva- 
tion of television programming materials. 

Discussion of the ten criteria and of their major im- 
plications leads to a set of questions which a state uni- 
versity administrator or educational broadcaster would be 
able to use as a basis for evaluating his institution’s tele- 
vision activity. 

Microfilm $6.05; Xerox $21.40. 474 pages. 


PERCEPTIONS OF PROSPECTIVE 
ELEMENTARY TEACHERS REGARDING 
THEIR PREPARATION IN 
HEALTH EDUCATION 


(L. C. Card No. Mic 61-1751) 


Charlotte Yale Ives, Ph.D. 
University of Michigan, 1961 


The major purpose of this investigation was to de- 
termine whether differences exist between two groups of 
prospective elementary teachers whose preservice educa- 
tion differed according to two types of health course re- 
quirement practices current in teachers colleges. The 
study was focused on students’ perceptions about certain 
health education experiences which are recommended for 
teacher education. Another purpose was to determine 
whether students suggest additional health education ex- 
periences for preservice preparation. 
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Three hypotheses proposed and tested were: (1) there 
is a difference between two groups of prospective ele- 
mentary teachers whose undergraduate preparation has 
differed in the type of health courses required, in their 
perceptions about the health education experiences recom- 
mended; (2) prospective teachers can originate specific 
suggestions for improving preservice preparation in health 
education, beyond the experiences recommended; (3) pro- 
spective teachers who have had a professional health 
course will identify more deficiencies and make more 
suggestions in the light of their greater knowledge of the 
whole field. 

The method of investigation was a questionnaire sur- 
vey of elementary education seniors graduating from six 
teachers colleges, chosen in pairs from three states. 

Each college of a pair differed in that one college required 
only the basic health course which is considered part of 
the general education of the student and the other college 
required the basic health course plus the professional 
health course which is designed to prepare the beginning 
elementary teacher for her role in the school health pro- 
gram. Thus there were two samples in the study: one 
group (132 students) had only the basic course and the 
other group (130 students) had both the basic and the pro- 
fessional courses. 

The questionnaire was focused on 31 items which have 
been frequently recommended as necessary experiences 
for the preservice health education of elementary teachers. 
The design elicited responses to each recommended ex- 
perience in relation to seven aspects: (1) whether the 
student had had the experience, (2) where, (3) how, 

(4) feeling of adequacy of preparation for beginning teach- 
ing, (5) knowledge about the experience-item, (6) sug- 
gested improvements in source of learning, (7) suggested 
improvements in method of learning. Also, the question- 
naire sought: (1) student-suggested experiences to include 
in teacher preparation, (2) reactions to past college health 
education, and (3) reactions to the survey. The question- 
naire was administered by the investigator in a group 
setting. 

The responses were coded and frequencies compiled 
by electronic data processing equipment. Statistical tests 
applied were chi-square, F (variance ratio), Student- 
Fisher t, and a modification of the t test for those cases 
with unequal variance within groups. The 5% level of con- 
fidence was considered significant. 

The results strongly supported Hypothesis 1 and 3 and 
there was some evidence to support Hypothesis 2. Sta- 
tistically significant differences were found in that students 
who had both courses reported more frequently that they 
had the experience, felt adequately prepared, and gave 
more evidence of knowledge about the experiences. The 
professional health course was their major source of 
learning. These students suggested more improvements 
in courses, methods, and experiences. They showed more 
awareness of good methods, both as compared to the other 
group and to their own past. They evidenced more favor- 
able attitudes toward their past experience and to the 
survey. 

On the other hand, one-fourth of all students who had 
not had a professional health course described such a 
course as a curriculum improvement, suggesting such for 
learning three-fourths of the experience-items. 

Implications for the improvement of health education 
of prospective teachers are discussed. 
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A STUDY TO DEVELOP A GUIDE IN 
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Adeline Lois Levin, Ed.D. 
New York University, 1960 


The Problem and Its Importance. The purpose of this 
study was to develop a guide in the area of sex education 
which could be used by teachers in grades seven through 
nine. 

Findings in the literature indicate that parents and 
teachers realize they are responsible for teaching sex 
education in the schools and that it is part of education for 
life, therefore erroneous information which may be picked 
up by students vicariously, must be avoided. Teachers 
have neglected this phase of the curriculum because they 
feel insecure in this area of education. Therefore the 
guide is an attempt to select methods and materials to aid 
teachers in meeting the physical, mental, social, and 
emotional needs of students in sex education. 





Method. Data was secured from the literature. Ac- 
cepted library and documentary procedures were used. 
Magazines, books, and curricula materials were analysed 
and incorporated into the learning experiences in the study 
if by logical association of ideas it seemed representative, 
objective, well defined, and pertinent to the needs of stu- 
dents in grades seven to nine. Methods were suggested as 
accepted by the experts in the field. 


Results. The thesis was divided into two parts. Part I, 
the Research, including the need for the study, related 
literature and studies, procedures, analysis of materials, 
and bibliography. Part II, the guide, constitutes the re- 
sults of the study and includes a list of needs to point the 
way to developmental tasks in grades seven through nine, 
suggested learning experiences, activities, and methods in 
grades seven to nine, illustrative annotated references, 
and an appendix of teaching aids. 


Conclusion 

1. The guide in the area of sex education is usable on 
grade levels seven through nine. 

2. Materials and suggested methods meet the needs of 
the particular grade level concerned in the study. 

3. The needs of individuals in grades seven through 
nine have been substantiated by five experts selected ac- 
cording to the criteria developed. 





Recommendations 

1. More research is needed in the area of community 
acceptance of the program and methodology. 

2. The guide could point the way to additional research 
in both content and methodology in grades ten through 
twelve. 

3. Elementary schools might pattern their programs 
around the outline suggested. 

4. Some material and content suggested could well be 
used with certain groups in the upper elementary levels. 
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CONSUMER ECONOMIC KNOWLEDGE 
AND ATTITUDES OF PROSPECTIVE 
HOME ECONOMICS TEACHERS 


(L. C. Card No. Mic 61-1640) 


Helen Meta Lohr, Ed.D. 
University of Illinois, 1961 


A report of the American Home Economics Associa- 
tion published in June, 1959, entitled, Home Economics-- 
New Directions, presented twelve competences regarded 
as fundamental to effective living. Home economists can 
measure the success of their work by the extent to which 
they contribute to the development of individuals and 
families as related to these competences. 

Of the twelve competences listed, three deal primarily 
with consumer economic aspects of individual and family 
living. The author selected the competence, “to purchase 
consumer economic goods and services appropriate to an 
over-all consumption plan and wise use of economic re- 
sources,” for study and exploration. 

The purpose of this investigation was to ascertain the 
knowledge and attitudes of prospective home economics 
teachers in Michigan as related to the selected competence 
and to compare their capabilities with those of students 
preparing to teach in other areas of high school subject 
matter. Another purpose was to determine the influence 
selected factors had upon the consumer economic knowl- 
edge and attitudes of prospective home economics teachers 
in Michigan. 

The high school teacher of home economics endeavor- 
ing to meet the challenge of contributing to the develop- 
ment of this competence is faced with a need for prepara- 
tion in consumer economics to more effectively guide high 
school students in solving their money problems. 

A multiple-choice test with four alternatives in each 
of 103 items used to measure consumer economic knowl- 
edge and attitudes was constructed by the investigator. 
The test items represented the following areas of con- 
sumer education: general money management and general 
buying practices, buying food, clothing, and housing, and 
credit, investments, savings, and insurance. Data were 
collected from 104 prospective home economics teachers 
and 91 students preparing to teach in other high school 
subject matter areas in the state colleges and universities 
of Michigan. 

There was a difference at the .01 level of significance 
between the means of the test scores of the prospective 
home economics teachers and those prepared to teach in 
other subject matter areas in the total test scores and in 
all areas of the test with the exception of that portion of 
the test dealing with questions pertaining to credit, in- 
vestments, savings, and insurance. 

Of the sixteen personal factors included in this study, 
only six were significantly related to the test scores of the 
prospective home economics teachers. There was a rela- 
tionship at the .01 level of significance between some 
parts of the test and factors related to place of residence, 
size of parental family, and a college course in Consumer 
Economics. At the .05 level of significance there was a 
relationship between some parts of the test and personal 
factors related to allowance practices before college, 
work experience while in college, and a college course in 
Principles of Economics. 








The findings of this study would seem to provide some 
basis for curriculum study and evaluation for college and 
university teachers responsible for preparing home eco- 
nomics teachers to more effectively cope with problems 
related to consumer economics in a rapidly changing 
Microfilm $2.75; Xerox $5.20. 103 pages. 
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EVALUATION OF GROWTH IN THE 
CONTENT SUBJECT AREAS OF 
LITERATURE, SOCIAL STUDIES, AND 
SCIENCE IN A PROGRAM OF 
INDIVIDUALIZED INSTRUCTION. 


(L. C. Card No. Mic 60-5126) 


John Chorlton Manning, Ed.D. 
Boston University School of Education, 1960 


Problem 


The purpose of this study was to develop and initiate a 
program of instruction to serve individual learning needs 
in the content subject areas of social studies, literature, 
and science. The program was characterized by the modi- 
fication and adaptation of educational materials and tech- 
niques concerned with levels of ability, progress rates, 
individual skills weaknesses, self-direction, and 
enrichment. 


Comparison Techniques 





Comparisons of the achievements of pupils were made 
in twenty-three intermediate grade classrooms taught by 
the same teacher during the school years 1957-1958 
(control) and 1958-1959 (experimental). Classrooms in the 
control and experimental populations were compared on 
the basis of chronological age and intelligence quotient 
(Kuhlmann-Anderson Forms E & F). The nine fifth grades 
and fourteen sixth grades were tested prior to and 
subsequent to the individualized program. (Metropolitan 
Achievement Battery Forms R & T). 


Procedures 








The organization, conduct, and implementation of an 
individual instruction program emphasizing classroom 
demonstration and the provision of materials for: 


. Social Studies and Science 





Whole-Class Activities: Provision for introductory 
discussion with heterogeneous groups; use of 
enrichment aids; presentation of specialty re- 
ports; teacher presentation of new units. 


High Achievers: Teams of two or three use ad- 
vanced study guide with text; groups of five for 
discussion, planning, criticism; instruction in 
reference and research skills; pairs for 
systematic fact and concept review; programs 
of specialty reports. 


Average Achievers: Every pupil-response tech- 
nique for fact or concept review; study guides 
for intake of ideas and recall; team specialty 
reports; group instruction at points of weak- 
ness; word classification for review. 
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Low Achievers: Oral presentation by teacher; 
preliminary vocabulary practice; questions to 
guide selected readings; study in pairs; mini- 
mum essential fact content. 


. Literature 


Whole-Class Activities: Story hours; plays; im- 
promptu dramatizations; choral reading. 


High Achievers: Balanced reading program; in- 
dependent reading; personal records of reading; 
occasional check by teacher. 


Average and Low Achievers: Play reading; use of 
selected independent materials; close teacher 
checks on comprehension and vocabulary; team 
specialty reading. 


Conclusions 





1. 


There were no significant changes in achievement 
in history as measured by the standard test used. 


. Geography improved significantly under the dif- 


ferentiated program; grade five made a mean gain 
of five months, grade six a mean gain of eight 
months. 


Literature achievement was significantly improved 
under the program of differentiated instruction; 

a gain of seven months was found in grade five, a 
gain of one year in grade six. 


. Science achievement also showed improvement under 


the experimental program; the gain of five months 
in grade six was Statistically significant. 


For pupils with I.Q.’s of 120 and above, significant 
improvement was found in science and literature 
in grade six; there was a loss in social studies 
achievement in grade five; other changes were 
minor. 


Among pupils with I.Q.’s of 95 to 119, statistically 
significant gains were made in social studies, 
literature, and science in grade five; in social 
studies and science in grade six. 


Children with I.Q.’s below 95 showed no changes in 
achievement in grade five; the grade six pupils, 
however, made statistically significant gains in 
social studies and science. 
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IN THE FIRST HALF OF THE 
TWENTIETH CENTURY 


(L. C. Card No. Mic 61-337) 


Isidor Margolis, Ph.D. 
New York University, 1960 


Chairman: Professor Alonzo F. Myers 


One of the most acute problems in Jewish education 
today is the dearth of trained Hebrew teachers. The 
Jewish community and teacher-training schools are look- 
ing for methods of attracting and retaining larger numbers 
of qualified teachers as members of the Jewish teaching 
profession. To this end, these schools are scrutinizing 
their curricula. 

This study was undertaken to ascertain the develop- 
ment of Jewish teacher-training schools, to evaluate their 
influence on Jewish education and thereby to indicate to 
these schools how they could improve their courses of 
study. 

Data were procured concerning the history of Jewish 
settlement in this country, as well as the condition of 
Jewish education in these communities before and after 
these schools were founded. 

A search was made of the archives, libraries, minutes 
and other depositories of the schools and bureaus of Jew- 
ish education and of the oldest Jewish congregations in 
these cities. Primary data were extracted from all these 
sources regarding the origin and development of the 
schools, their faculties, curricula, academic standards, 
student bodies, departments, finances, and the schools’ 
contributions to Jewish education. Interviews were had 
with members of the faculties, administrators and alumni 
to fill in gaps in the data, and to help clarify any hazy or 
seemingly contradictory facts. 

These substantiated data became the basis for a 
historical account of the development of, and trends in, 
these schools, including an evaluation of their influence 
on Jewish education and the similarities and differences 
found in these schools. 

Findings in the study were: 

1. Six teacher-training schools for training teachers 
for Jewish schools were opened between 1897 and 1924 
and all have been functioning ever since, except one which 
closed temporarily from 1933 to 1939. 

2. Two of the six schools were opened by national 
organizations of definite different religious ideologies 
which are fostered by each school and reflected in their 
curricula. The other four schools have no definite re- 
ligious program and train students who have Orthodox, 
Conservative or Reform convictions. Their curricula 
present basic sources and elements of Judaism. 

3. All these schools started on the high school level, 
and by 1951 all but one had been authorized to grant under- 
graduate and graduate degrees. 

4. Up to 1950, 2,191 teachers were graduated from all 
of these schools, and they have raised the standards in 
Jewish education in their communities and throughout the 
United States. 

This study concludes that the history and development 
of Jewish teacher-training schools in this country show a 
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steady development and intensification of their curricular 
and administrative aspects, and an increase in their en- 
rollments. The increase in the student body has not, how- 
ever, brought with it a commensurate increase in the 
number of graduates who enter the Jewish teaching 
profession. 

A comparison of the curricula of these schools shows 
the need for further intensification of the academic Hebrew 
subjects in some schools, and of the professional studies 
in other schools. 

It is recommended that the curricula of the Jewish 
teacher-training schools should not only be intensified, 
but should also be broadened to include preparation for 
group work and adult education, thus broadening the scope 
of the Hebrew teacher’s activities and increasing his re- 
muneration. This will attract and retain more members 
of the Hebrew teaching profession. 
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PRE-SERVICE FACTORS CONTRIBUTING 
TO THE EFFECTIVENESS OF 
BUSINESS TEACHERS 


(L. C. Card No. Mic 61-402) 


James Perry Polson, Ed.D. 
University of Southern California, 1961 


Chairman: Professor Olson 


The purpose of this study was twofold: (1) to determine 
relationships existing between certain preteaching factors 
and teacher-effectiveness ratings and (2) to determine the 
strengths, weaknesses, and recommendations for improve- 
ment of the business-education and teacher-education 
programs at Brigham Young University. 

The following preteaching factors were analyzed to 
determine their relationship to teacher-effectiveness and 
teaching-difficulty ratings: (1) interest test results, 

(2) personality test ratings, (3) grade-point averages, 

(4) cooperating-teacher ratings, (5) extent of college ex- 
tracurricular activity, (6) extent of college, part-time 
employment, (7) unavailable study time in college, (8) an 
industry-accomplishment factor, (9) office work experi- 
ence, and (10) socio-economic status. 

Secondary purposes of the study were to determine 
(1) most common difficulties in teaching, (2) subjects best 
and least qualified to teach, (3) who encouraged respond- 
ents to become business teachers, (4) time spent in in- 
service teaching activity, and (5) most and least satisfying 
conditions and experiences of teaching. 

Questionnaires, principals’ ratings, and certain school 
records were analyzed for ninety-six business teachers 
comprising the study. Most of the data were statistically 
analyzed by correlation and chi-square techniques. Data 
not analyzed statistically were placed in frequency distri- 
bution tables for ease of examination. 


Findings. (1) Factors correlating significantly with 
over-all teacher-effectiveness ratings were persuasive 
interest scores and the extent of in-service teaching satis- 
faction. (2) Grade-point averages were related signifi- 
cantly to classroom management. (3) Part-time work in 





college was related significantly to cooperation. (4) Fac- 
tors related significantly to instruction skill were per- 
suasive interest scores and cooperating-teacher ratings. 
(5) Factors related significantly to work capacity and 
industry were grade-point averages, persuasive interest 
scores, and part-time work in college. (6) Most frequently 
mentioned teaching difficulties were discipline, testing 

and grading, individual differences, presentation of subject 
matter, and maintaining student interest. (7) Respondents 
felt best qualified to teach typewriting and shorthand, least 
qualified to teach bookkeeping and office machines. (8) Col- 
lege and high school teachers had the most influence in 
getting respondents to major in business education. 

(9) Most of the business teachers taught five or six periods 
a day and had on-the-job activity from twenty-five to 
thirty-five hours a week. (10) Teaching conditions and 
activities considered most satisfying were perceiving 
pupil progress, association with students, and self- 
education opportunities; least satisfying were testing, cor- 
recting papers, and grading. (11) Recommendations for 
improvement of the professional education program were 
that more information should be presented concerning 
classroom situations, some classwork should be provided 
in several areas of business, and methods for checking 
assignments and grading should be presented. 


Conclusions. (1) Persuasiveness ia a major contribut- 
ing factor to teacher effectiveness. (2) a high grade-point 
average shows relationship to effectiveness in classroom 
management. (3) Elements of teaching causing most dif- 
ficulty to beginning business teachers are discipline, 
testing and grading, individual differences, and maintain- 
ing student interest. (4) There was general agreement 
that the professional education at Brigham Young Uni- 
versity should be directed more than at present toward 
practical ways of meeting classroom situations which may 
arise in the student’s major area, and toward procedures 
for checking assignments and grading. 





Recommendations. (1) The art of “persuasiveness” 
should be developed in prospective teachers. (2) The pro- 
spective business teacher’s education should include in- 
struction in meeting classroom situations which may arise 
when teaching in the major field. Emphasis should also 
be given to such factors as discipline, testing and grading, 
and individual differences. (3) Careful consideration should 
be given to the suggestions of graduates for the improve- 
ment of the teacher-education program at Brigham Young 
University. (4) Further studies similar to the present one 
are suggested. By using other groups of teachers, differ- 
ent criteria, and additional variable factors, the validity 
of this study may be checked and additional significant 
findings may be determined. 
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AN EVALUATION OF THE MUSIC 
EDUCATION CURRICULUM AT THE 
UNIVERSITY OF UTAH, WITH 
RECOMMENDATIONS FOR 
FUTURE DEVELOPMENT. 


(L. C. Card No. Mic 61-946) 


Forrest Duane Stoll, Ph.D. 
The Ohio State University, 1960 


The purpose of the study was to make recommendations 
for the future development of the music education cur- 
riculum at the University of Utah. The recommendations 
were based on data obtained from the following sources: 

1. Public school music teachers in the state of Utah 

2. School administrators in the public schools of Utah 
who employ music teachers on their faculties 

3. Critic teachers who work with student teachers en- 
rolled in the music education program at the University 
of Utah 

4. University of Utah graduates from the music edu- 
cation program 

5. Seniors enrolled in the music education program at 
the University of Utah 

Data were gathered by means of questionnaires and 
interviews. 

Objectives of a good music education program were 
compiled to serve as a guide for the development of the 
program at the University of Utah. 

The study revealed that most music teachers in Utah 
teach at the secondary level and that half of them teach in 
an academic field in addition to music. Mathematics, 
English, and history were the other subjects most com- 
monly taught by these teachers. 

School administrators, including music supervisors, 
school superintendents and principals, were generally 
satisfied with the preparation of music teachers. Their 
greatest concerns were that preparation should include 
more student teaching and that more emphasis should be 
devoted to music teaching techniques. 

The study revealed, further, that most music teachers 
in Utah public schools received their undergraduate prepa- 
ration in one of three institutions of higher education in 
Utah, one of which was the University of Utah. The music 
education programs as they had been developed at each of 
these institutions were studied in order to secure a basis 
for interpreting the evaluations made by the graduates of 
each institution. 

Graduates from the music education program at the 
University of Utah from 1946 through 1958, and seniors 
in the program in 1959, provided a detailed evaluation of 
their music preparation. The concerns they most fre- 
quently voiced were for (a) increased opportunity to study 
minor instruments; (b) university instruction of a more 
practical nature; (c) more attention to instruction on ma- 
terials and repertoire; and (d) better preparation in the 
field of general music. Critic teachers expressed the 
same concerns as did the public school music teachers 
who participated in the study. Other concerns most fre- 
quently mentioned by all groups of respondents were for 
more student teaching and a better foundation in teaching 
techniques. 

The major recommendations for the future development 
of the music education curriculum at the University of 
Utah include (a) a two-year theory program, with a labora- 





tory section each quarter; (b) the consolidation of three 
arranging courses into one; (c) an expansion of minor in- 
strument study to two quarters for each instrument family, 
plus one quarter for the percussion family; (d) the in- 
clusion of piano study in the curriculum; (e) the creation 
of a general music preparation class; and (f) a school 
music workshop during the sophomore and junior years in 
which the students may have an opportunity to make practi- 
cal application of theories and principles presented in their 
music and music education courses. 
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THE CONCEPT OF CONTINUITY 
IN RECENT EDUCATIONAL THOUGHT 


(L. C. Card No. Mic 60-6281) 


Ayers L. Bagley, Ph.D. 
Indiana University, 1960 


Chairman: Dr. A. Stafford Clayton 


Problem: The primary purpose of this study was to 
provide clarification of the concept of continuity in its 
various contexts in educational usage in order to enable 
it to become more useful as a practical and theoretical 
construct in educational thought. 


Procedure: Contextual analyses were made of usages 
of continuity as these appeared explicitly and centrally in 
discussions of major importance in the literature of edu- 
cation. Upon locating, identifying, and describing these 
contextual usages, the meanings derived were then ana- 
lyzed with respect to their semantic and logical inter- 
relationships. 


Findings: The concept of continuity is employed widely 
and variously throughout the literature of education. There 
is a commonly implied, often expressed assumption that 
continuity occupies the status of a single, settled, and com- 
monly agreed upon principle in the general professional 
literature of education. Such an assumption is not entirely 
absent from the writings of specialists in educational 
theory who use the term frequently, but neglect to give 
systematic attention to the range and lack of coordination 
of its meanings. 

John Dewey apparently used the concept of continuity 
more centrally and extensively than any other educational 
theorist, but at no point did he single out this conception 
and perform an inclusive analysis of it. Dewey’s inter- 
preters and critics have written copiously and often con- 
flictingly about his “real” meaning of continuity. Although 
there has been some awareness expressed that continuity 
had more than one function in Dewey’s inquiries, the gen- 
eral tendency has been to ignore this question. 

Contextual analysis reveals that in all the phases of the 
literature examined, continuity is actually plural in mean- 
ing. The pluralities of meaning bear differing interrela- 
tionships to one another with respect to four dimensions: 
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(1) Level of abstraction. Particularly in the non- 
technically theoretical literature the meanings of conti- 
nuity were found to range considerably with respect to 
levels of abstraction. 

(2) Logical relation. Differing logical relationships 
between the meanings accorded to continuity were un- 
covered. Some meanings presupposed each other; some 
were mutually exclusive; others were simply compatible. 

(3) Technical and conventional usages. Meanings ac- 
corded to continuity in the general professional literature 
were primarily of the conventional dictionary kind. Con- 
siderable ambiguity arose when at this level of refinement 
of meaning, continuity was employed to serve in the role 
of a directive principle. Adding complications was the 
apparent tendency of some writers to adopt other writers’ 
uses of continuity that had highly technical meanings at- 
tached and use them as though they had only conventional 
meanings. 

(4) Substantive and methodological function. While the 
most common function of continuity found in the literature 
was that of a term used to name existential relationships 
(a substantive construct), another kind of usage was dis- 
covered in Dewey’s writing (methodological continuity). 
Instead of naming particular relationships, methodological 
continuity was found to suggest a way of inquiring into 
problems. Although the distinction between these two 
functions of continuity in Dewey’s work should help to 
clear up some misunderstandings in the literature of edu- 
cation, the more important outcome is the description of 
a way of inquiring into educational problems which may 
prove to be fruitful. 


Conclusions: The assumption that continuity is a uni- 
fied and clearly directive principle in education is un- 
warranted at the present time. The tendency to rely upon 
continuity as though it were an antecedently completed 
principle results in ambiguous and vague directives for 
educational policy and practice. Rather than assuming 
continuity to be a pre-settled substantive concept or 
principle, educational theory and practice would stand to 
gain more if continuity were viewed as a methodological 
postulate useful in inquiry in education. 
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A STUDY OF THE STUDENT 
PERSONNEL PROGRAM AT 
CLARK COLLEGE 
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University of Colorado, 1960 


Supervisor: Professor Clifford G. Houston 


The purpose of this study was to investigate intensively 
(1) the student personnel program; (2) the objectives of 
the educational program; (3) the social environments, vo- 
cational interests, and student problems of Clark College 
students; and (4) make recommendations for the develop- 
ment of the student personnel program. 

Basic assumptions were that when the programs are 
understood, historically and contemporarily, and the en- 











vironments, interests, and problems of the students are 
known; an adequate student personnel program can be 
planned, bases for future research and evaluations will be 
provided, and information useful to similar institutions 
will be available. 

The data were collected by means of (1) primary and 
secondary literary sources; (2) conferences with College 
officials; (3) the Evaluation Report Form for Student Per- 
sonnel Services; (4) the Inventory of Student Reaction to 
Student Personnel Services; (5) the Survey of Pupil Prob- 
lems; (6) the Kuder Preference Record- Vocational; and 
(7) a questionnaire concerned with social environment. 

A stratified sample of 252 students, one-third of the 
student population, and twenty-one professional workers 
at the College participated in the study. 

Major findings were presented under headings of 
(1) historical and contemporary provisions for student 
personnel services; (2) a description of the Clark College 
students; and (3) evaluation of the Clark College student 
personnel program. 

Recommendations for the student personnel program 
at Clark College were summarized as follows: 

1. A student personnel worker should understand any 
differences that exist between the philosophy of the College 
and his educational philosophy before employment; 

2. The administration of the College should clarify for 
the faculty and staff the extent to which each personnel 
service is essential to the total program of the institution; 

3. There should be centralization of control of the 
personnel program by a committee; 

4. Six to ten members should compose the policy mak- 
ing committee; 

5. The personnel program should be coordinated by 
one person professionally educated in the area of student 
personnel work; 

6. Decentralization of the personnel services is 
recommended; 

7. A chart showing the personnel program in relation 
to the educational program should be developed; 

8. The Men’s and Women’s Administrative Councils 
should be retained as the administrative groups re- 
sponsible for discipline; 

9. A delegated group should not be permitted to as- 
sume responsibilities that were not assigned originally 
to it; 

10. It would be beneficial to specify the relationship of 
the fiscal operations of the school to the personnel 
services; 

11. Part-time employment, financial aid, and the food 
services should be administered by personnel workers; 

12. The positions of dean of men and dean of women 
should be abolished; 

13. The following professional staff of personnel 
workers is recommended: 

a) A coordinator of student personnel services; 

b) Two counselors; 

c) A dormitory director for each dormitory; 

d) A dietician; 

e) A nurse and a physician; and 

f) A registrar. 

14. The practice of using the dormitories as units to 
develop democratic living should be continued; 

15. Teachers’ cooperation should be developed to a 
wider extent in assisting with the development of students 
in matters other than the academic area; 
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16. Two full time secretaries should be available to 
the coordinator of student personnel services and to the 
counselors; 

17. The fourteen personnel services that were studied 
in this report are recommended for the program; 

18. No personnel service operating at the College 
should have higher priority than financial aid, part-time 
employment, placement, and follow-up. 

19. Making information available for the improvement 
of the curriculum and making personnel records available 
to the proper persons are services that should be 
improved; 

20. Research and evaluation should be re-established 
as phases of the College’s program. 
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PERFORMANCE IN DRAWING AS 
RELATED TO THE USE OF 
LIMITED VERSUS VARIED MEDIA 


(L. C. Card No. Mic 61-1205) 


Raymond Edwin Brose, Ed.D. 
Stanford University, 1961 


The Problem 

The purpose of this study was to determine differences 
in performance in drawing as related to the use of limited 
versus varied media in the teaching of drawing at the 
college level. A survey based on questionnaire responses 
from colleges in California disclosed that there were con- 
siderable differences among instructors with regard to 
the number and kinds of media used in drawing classes. 
Review of pertinent literature suggested the efficacy of 
using varied drawing media in teaching but did not reveal 
educational evaluations of this method. 

Arguments for both limited and varied media teaching 
methods were given, but five factors were proposed sug- 
gesting that the latter method may be more effectual. 
These factors led to the hypothesis: there is a difference 
in performance between two college drawing classes of 
the same course when one class is taught by using a va- 
riety of drawing media and the other is taught by using a 
limited number of media, the difference being in favor of 
the class using varied media. | 





Procedure 

The hypothesis was tested by comparing the perform- 
ances of two drawing classes from a course in Represen- 
tational Drawing. Class I (experimental) was taught by 
using media limited to those employed by 61 per cent or 
more of the classes as reported in the questionnaire sur- 
vey. Class II (control) was taught by using varied media, 
as it is conducted at Stanford. Both classes had the same 
course content, assignments, and instructor. Statistical 
analysis revealed no significant group differences in 
number, age, sex, academic year, major fields of study, 
academic standing, or previous drawing experience. 

A total of 884 drawings by fifty-two students were ar- 
ranged and coded in order of nine problems assigned to 
each class. The classes were compared on the basis of 
subject scores determined by a consensus of three quali- 
fied judges who rated the drawings on a three-point scale 





according to established criteria. Reliability was de- 
termined by re-test judging for intra-judge and inter-judge 
agreement and by the “split-half” method. The mean dif- 
ferences of the problem scores and the total scores be- 
tween the two classes were computed, the t-test was 
applied, and the differences were tested for significance 

at the five per cent level. 


Findings 

Analysis of the results indicated that Class II was sig- 
nificantly superior to Class I in total score at the .001 
level or better. Analysis of the data by problem showed 
that Class II was significantly superior in Drawing Light 
and Shade and in Figure Drawing at the .001 level and in 
Drawing the Human Head at the .05 level. Although there 
were no significant differences on the six remaining prob- 
lems, all performance scores on these problems favored 
Class I. 


Major Conclusions and Recommendations 

The findings appeared to support a general conclusion 
that teaching by using varied media, rather than a limited 
number, results in better drawing performance, particu- 
larly in figure drawing and in drawing which emphasizes 
light and shade. However, it may be that any or all of the 
factors suggested in advocating the varied media teaching 
method affected the results. 

Although the findings support the hypothesis, this does 
not mean that the number of drawing media used in teach- 
ing is in proportional relation to class performance. The 
study does not indicate how many or what kinds of media 
may be required for maximum gains. 

The following research topics are suggested: (1) simi- 
lar studies with drawing classes from other courses; 

(2) investigation of the various media as to their effective- 
ness in teaching specific content; (3) studies concerning 
teacher and student preference for certain media; 
(4) analyses of methods of teaching drawing in terms of 
students’ individual differences. 
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AN APPRAISAL OF RECONSTRUCTIONISM 
IN EDUCATION IN THE LIGHT OF 
THE PAPAL DOCUMENTS 


(L. C. Card No. Mic 61-742) 


Sister Mary Zeno Canoy, S.S.N.D., Ph.D. 
St. Louis University, 1960 


The papal proposals for a new social order and recon- 
structionism seem to be diametrically opposed, because 
the Roman Catholic position involves the entire existence 
of man--even beyond the temporal--and the ideology of 
reconstructionism encompasses only man’s temporal life 
span. In addition, the ends and ultimate species of means 
of both appear to be at opposite poles. 

It was intended in this appraisal to discover the 
relationship existing between the Roman Catholic posi- 
tion and the plan of reconstruction for a new social 
order. 
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Organization 


A historico-analytic approach to the subject was em- 
ployed which focused upon the points of ideological con- 
vergence and divergence of these two systems in theory 
and practice. Because of the evolutionary development of 
education, brief historic sketches of New Education, pro- 
gressive education, and reconstruction, along with a 
précis of the papal background concurrent with the move- 
ments, were prepared. Against this backdrop the princi- 
ples of reconstructionist education and Catholic education 
were deduced from the writings of Dr. Theodore Brameld 
and the papal encyclicals, respectively. As a result of 
these analyses several practical notions and a few specu- 
lative ideas which the two systems held in common 
emerged. 

Following the Introduction, the eight chapters included 
the following: Chapter I reflected the spirit of rebellion 
and progress of the early 1900’s. Chapter II sketched the 
history of the New Education Fellowship. Chapter III told 
the story of progressive education. Chapter IV attempted 
to show the merging of New Education and progressivism 
in reconstructionism. In Chapter V the theory and prac- 
tice of reconstructionism was analyzed. Likewise, in 
Chapter VI the history of the papacy served as a back- 
ground for the new social order, and the analysis of the 
popes’ proposals appeared in Chapter VII. The compara- 
tive appraisal was completed in the eighth chapter. 


Conclusion 


A degree of agreement was discernible concerning the 
basic needs of man and the desirable, practical means to 
satisfy them. But the methods of doing so were divergent: 


social internationalism proceeded in one direction, 
Christian democracy in another. The purpose of the recon- 
structionist was to develop the whole man for the idealiza- 
tion and service of the social state; the aim of papal 
planning was to develop man’s intellect and whole person- 
ality for the worship and service of God Whom he sees in 
his brother. 


Recommendations 


In the course of this study other problems occurred to 
this writer. It would be interesting to discover the rela- 
tion, if any, existing between Dr. Brameld’s idea of 
“consensus for social-self- realization” and the “acqui- 
escence” of Lenin. Moreover, a consideration of the 
degree of correspondence between the socio-economic 
principles in Jean Jacques Rousseau’s Emile and Social 
Contrat and those of the “Blueprint” might prove en- 
lightening. 

Just as Dr. Brameld analyzed perennialism, progres- 
sivism, and essentialism in the light of his own philosophy, 
it might prove valuable to make a study of reconstruc- 
tionism in the light of the doctrine of Saint Thomas. Out 
of this work, indeed, a challenge for leadership emerges. 


The times require a scholar who will formulate a Christian 


socio-economic plan for 1970 and the years to come. 
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AN EXPLORATORY STUDY OF THE 
RELATIONSHIP BETWEEN TEACHERS’ 
FACTUAL KNOWLEDGE ABOUT PUPILS 
AND THE ACADEMIC ACHIEVEMENT 

OF THOSE PUPILS 


(L. C. Card No. Mic 61-313) 
Leon Cohen, Ph.D. 
New York University, 1960 


The Problem 





This investigation was undertaken for the purpose of 
determining whether or not there was a difference in ara- 
demic achievement between a group of pupils about whom 
teachers had more factual knowledge and a group of pupils 
about whom teachers had less factual knowledge, and to 
ascertain whether the difference, if it existed, was sta- 
tistically significant. 


The Procedure 

In order to ascertain the amount of factual information 
teachers had about the children they taught, and thereby 
compare more-known and less-known pupils on the 
achievement variable, a Factual Knowledge Inventory was 
constructed and validated. The FKI, requiring responses 
to fifteen items for each pupil in a teacher’s class, was 
administered to the teachers of two sample classes in 
each of grades three, four, five and six at the end of one- 
half an academic year. 

The eight teachers’ scores for each of the pupils in 
their respective classes were ranked within each class, 
enabling the drawing of an equal number of samples from 
the more-known and less-known pupils within each class. 
These pupils were then grouped into their respective 
sections, a total of sixty in each, and the means of the ex- 
perimental and control samples were then compared ac- 
cording to the equating criteria of I.Q., pre-test achieve- 
ment (ascertained at the beginning of the experimental 
period), and attendance. At the end of the period a second 
Standard Achievement Test was administered to all the 
pupils, and the means of the two sections were again 
treated to ascertain whether a significant difference existed. 





The Results 

Two-tailed “t”-tests revealed no significant difference 
between the experimental and control groups in mean 
initial status on the criteria of I.Q., attendance, and pre- 
test achievement. The “t” values were .57, 1.69, and .13, 
respectively, enabling acceptance of the null hypothesis 
at the .05 level of confidence. 

The “t”-test applied to the results of the post-test 
achievement data revealed no significant difference be- 
tween the sections. The “t” value was .56, enabling ac- 
ceptance of the null hypothesis at the .05 level. 





The Conclusions 








Limitations of space prevent a discourse here on the 
various factors which should be taken into account as they 
relate to the following conclusions: 

1. Pupils whose teachers have more factual informa- 
tion about them do not, on the average, gain significantly 
more in academic achievement at the end of one-half year, 
than do pupils whose teachers have less factual informa- 
tion about them. 

2. The basic contributions of this study lie not in the 
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presentation of specific answers, but in exciting further 
questions in need of answers. As an exploratory study, 
it has served to crystallize certain problem areas by pro- 
viding partial answers or data heretofore unobtained. For 
example, the data imply that: 

a. Factual knowledge about pupils, of the nature 
and content described in this study, is acquired by most 
teachers as part of their standard procedure for all pupils, 


and only rarely because of special motivating circumstances. 


4 b. Factual knowledge about pupils, of the nature 
and content described in this study, is acquired by most 
teachers by the middle of the first half-year. 

c. Teachers find pupil observations more produc- 
tive than cumulative records in acquiring information of 
the nature and content described in this study. 

d. The trend of the experimental section toward 
greater academic achievement gain over the half-year 
experimental period presents the possibility of a signifi- 
cant difference between the means occurring at the end of 
a full-year experimental period. 
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INFORMAL DRAMATIZATIONS IN 
SOCIAL STUDIES, GRADE VI. 


(L. C. Card No. Mic 60-6487) 


Vincent Anthony Cristiani, Ed.D. 
Boston University School of Education, 1960 


Problem 

The purposes of this study were to discover: (1) the 
degree of interest and difficulty sixth-grade children in- 
dicate toward suggested situations for informal dramati- 
zations, and (2) the effect of informal dramatizations on 
achievement and interest in social studies. 


Procedures 

One hundred and eighty situations taken from sixth- 
grade social studies content were written by the writer. 
Children in forty classrooms of seven school systems in 
Massachusetts who had completed the year’s work in 
social studies rated them on a five-point scale for interest 
and difficulty. The responses were analyzed according to 
group size and roles, and comparisons were made of 
ratings of boys and girls as well as children of different 
intelligence levels. Twenty situations were incorporated 
into the teaching of each of two units in the textbook, Your 
World and Mine. A rotating plan was used with 213 pupils 
in eight sixth-grade classrooms so that dramatizations 
were used in all classrooms for one unit with every child 
taking part in at least one. Preliminary training in cre- 
ative dramaiics was provided in preparation for the study. 
The following tests were administered before and after 
the teaching: Reading, Social Studies Information, and 
Social Studies Study Skills subtests of the Metropolitan 
Achievement Test, The Intermediate Battery-Complete, a 
mcdified form of the Bogardus Social Distance Scale, and 
a Subject Preference Rating Scale. Mastery of the content 
in each unit was measured by a 100-item objective test. 
Pupil and teacher questionnaires provided an informal 
evaluation of the procedure. 





Conclusions 








1. 


The children rated the situations differently; the 
per cent rating situations as interesting ranged 
from 25.58 to 90.19. 


. Boys and girls indicated interest in different 


situations. 


a. There were statistically significant differences 
either at the .01 or .05 level between ratings of 
boys and girls in 75 of the 180 situations, forty- 
four favoring the boys and thirty-one the girls. 


. When roles were considered, situations with 
children roles were slightly favored by girls; 
boys rated situations with adult roles higher 
than girls, and girls rated adult and children 
roles higher than boys. 


. Differences in intelligence had little effect on se- 


lections. There were statistically significant dif- 
ferences in 28 of the 180 situations; seventeen 
favored children with I.Q.’s of 110 and above, and 
eleven those with I.Q.’s of 90-109. 


The group size involved in the dramatizations 
seemed to make little difference in the ratings. 


The standard tests of achievement in Reading and 
Social Studies Information showed normal gains of 
five months, and Social Studies Study Skills only 
two months. 


There was little difference on mean scores of the 
unit tests with or without dramatizations, the small 
difference favoring the dramatizations. 


Both boys and girls made mean gains of five months 
on the Social Studies Information test. The mean 
gain for boys in Social Studies Study Skills test was 
five months; the girls made no gain. The mean 
gain for boys in Reading was 2 years, 1 month; the 
girls made no gain. 


Children with I.Q.’s of 90-109 showed greatest gain 
in Social Studies Information, and those with I.Q.’s 
of 110 and above, in Social Studies Study Skills and 
Reading achievement. 


_ A statistically significant gain in mean score on the 
social acceptance scale was made. 


There was improvement in interest and attitude 
toward social studies; it was rated as a first, 
second, or third choice by 34.27 per cent of the 
children initially, and by 50.70 at the close; it was 
liked by 42.25 per cent initially, and by 58.69 at the 
close; it was considered easy by 64.32 per cent 
initially, and 70.42 at the close. 


. A majority of the children indicated they enjoyed the 


dramatizations and wished to continue their use. 


The teachers felt the dramatizations had value in 
improving children’s interest in social studies. 
Microfilm $3.70; Xerox $13.05. 287 pages. 
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EVALUATION OF THE OUTCOMES OF 
TEACHING ARITHMETIC IN THE 
CATHOLIC ELEMENTARY SCHOOLS 
OF THE UNITED STATES 


(L. C. Card No. Mic 61-750) 


Rosie (Sister Mary Violette, B.S.) D’Souza, Ph.D. 
St. Louis University, 1960 


This study is an attempt to determine the effectiveness 
of instruction in arithmetic in the Catholic elementary 
schools of this country. 

First, the semi-official objectives of the arithmetic 
program for Catholic elementary schools as given in 
Guiding Growth for Christian Social Living were spelled 
out in detail by breaking them down into specific types of 
arithmetic operations. Next, the course content of the 
four most popular textbooks was analyzed to verify the 
fact that an actual attempt is being made to reach these 
objectives in the classroom. 

The evaluative instrument selected consisted of two 
basic forms of arithmetic achievement tests devised ex- 
pressly for Catholic schools and administered in several 
diocesan parochial school systems by the Scholastic Test- 
ing Service of Chicago, Illinois. The results of these tests 
were made available to the author for the purposes of this 
study. 

A random sample of the 52,000 pupils taking the tests 
was obtained by selecting ten test papers from each sec- 
tion of the eighth-grade class in every school. All the 
large geographical areas of the United States except the 
Northwest were represented. 

The test results were expressed in terms of the per- 
centage of pupils answering each item correctly. To 
facilitate comparison, the average scores for items meas- 
uring various content categories were given anonymously 
for each school system as well as for the sample as a 
whole. 

The criteria determined upon for satisfactory achieve- 
ment in any content area consisted in correct responses 
to the items by three-fourths of the students. Correct 
answers by fewer than half the pupils were considered in- 
dicative of serious deficiency. 

The. over-all picture of achievement in arithmetic in 
the Catholic elementary schools included in this study was 
rather discouraging. There were fewer areas of strengths 
than of weaknesses. Five out of twenty pupils were unabie 
to perform the basic operations with the whole numbers, 
such as division, which should have been mastered in the 
early grades. Seven in twenty did not understand simple 
arithmetic terms and concepts. The greatest deficiency 
appeared in arithmetical reasoning where eleven out of 
twenty pupils were unable to think through relatively simple 
procedures. 

It was concluded that the frequently- repeated charge 
that the schools are failing in teaching arithmetic has a 
basis in fact. Some suggestions were given for improving 
instruction in this subject. 
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A LABORATORY MANUAL IN 
INDUSTRIAL CHEMICAL ANALYSIS FOR 
THE TRAINING OF CHEMICAL TECHNICIANS. 
PART I: PREPARATION OF THE 
LABORATORY MANUAL. 

PART Il: THE LABORATORY MANUAL. 


(L. C. Card No. Mic 60-3769) 


Sidney Greenhut, Ed.D. 
New York University, 1960 


Chairman: Professor John V. Adams 


This investigation was undertaken in order to develop 
a laboratory manual in industrial chemical analysis for 
the training of chemical technicians on the community 
college level. The manual is intended for use by instruc- 
tors planning a course in industrial chemical analysis, 
and by students preparing for jobs as chemical technicians. 
The content for the manual is directly related to jobs per- 
formed by chemical technicians in an industrial chemical 
laboratory. 

This investigation had its origin in the need for an 
improved program. Because chemical processes and 
techniques are in a constant state of flux, continuous re- 
vision of current curricula or the establishment of new 
curricula to keep pace with new developments is desirable. 
The chemical industry is expanding at a rapid rate, cre- 
ating an increasing need for properly trained technicians. 
The course in industrial chemical analysis is a very im- 
portant part of the training of chemical technicians. There 
have been many recent developments in analytical chemis- 
try. New apparatus and methods of chemical analysis 
have been developed. Since present offerings are not 
based on recent advances in science and technology, there 
is a need for a scientifically constructed laboratory 
manual for the course in industrial chemical analysis. 

A study was made of the literature in the field of cur- 
riculum construction. This study revealed that informed 
persons in the field agree that curriculum construction 
begins with the formulation of objectives, that it is the 
function of the curriculum to fulfil these objectives, that 
instructional material in vocational technical education 
should be based upon the occupational activities of the 
worker, and that the specific elements of instruction should 
be determined by job analysis. 

Job analysis is a scientific method of identifying and 
listing for instructional purposes the manipulative skills, 
knowledges and related technical information needed by a 
worker in the performance of his duties and responsi- 
bilities. While none of the techniques in job analysis dis- 
cussed in the literature on curriculum construction are 
directly related to the occupation of chemical technician, 
still the techniques for job analysis presented are appli- 
cable to any occupation that involves procedures that can 
be identified. The specific procedures in job analysis 
used in the investigation are a composite of the methods 
described in the literature. 

There were four steps in the development of the labora- 
tory manual: 

First, a list of jobs that chemical technicians should 
be able to perform adequately was compiled from two 
sources: from the literature in the field of analytical 
chemistry and from the catalogue of manufacturers of 
chemical materials and supplies. This list was checked 
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for completeness by means of a questionnaire submitted 
to graduates of the chemical technology program at the 
New York City Community College, and validated by a 
jury of informed persons selected from the chemical in- 
dustry and from instructors of analytical chemistry in 
community colleges. 

Second, a job analysis was performed for each of the 
jobs listed in order to ascertain what manipulative skills, 
chemical knowledges, related technical information, calcu- 
lations and graphs, and materials and equipment are es- 
sential to the occupation. This information was derived 
from the on-the-job activities of chemical technicians as 
revealed by a study of the literature in the field. 

Third, a group of chemical experiences was selected 
which were designed to serve as the medium whereby the 
instructional material developed by the job analysis was 
made available for teaching purposes. The investigator 
was guided in his selection by his personal experience as 
an instructor in industrial chemical analysis, by the in- 
formation contained in the job analyses, by the results of 
the questionnaire sent to the graduates of the chemical 
technology program of the New York City Community Col- 
lege, and by the availability of equipment and materials 
in college laboratories. 

Fourth, each of the chemical experiences was struc- 
tured to include a discussion of the experiment, a descrip- 
tion of the apparatus, a list of equipment and materials 
required for the experiment, the procedure for carrying 
out the experiment, and the type of report required of the 
student. The content for the chemical experiences was 
obtained by the information revealed by the job analysis 
study and augmented by contributions from the literature 
in analytical chemistry. 

As a result of the investigation, a laboratory manual in 
industrial chemical analysis based on valid scientific data 
is available to community colleges offering a program in 
chemical technology, and the instruction material con- 
tained in the job analyses constitutes a readily accessible 
source of information for further research and for teach- 
ing purposes. Microfilm $5.15; Xerox $18.25. 402 pages. 


THE EFFECT OF LISTENING AND 
DISCUSSION ON THE SOCIAL VALUES 
HELD BY SIXTH-GRADE CHILDREN 


(L. C. Card No. Mic 61-796) 


Jewell Hazel Thompson Hancock, Ed.D. 
University of Colorado, 1960 


Supervisor: Associate Professor Helen F. Kyle 


The purpose of this study was to determine the extent 
to which certain social values held by sixth-grade children 
could be changed through the listening-discussion approach 
with selected materials in the social studies. 

The study was conducted in self-contained classrooms 
in the Tyler Public Schools of Tyler, Texas during the 
1958-1959 school year. The study group was composed of 
82 sixth-grade children, 32 boys and 50 girls. 

The three-group method used in this experiment per- 
mitted one of the three groups to receive an intermediate 
or lesser form of the experimental factor. The three 





groups were designated as Experimental Group I, which 
was taught by social values through listening to specific 
stories, directed discussion and questioning; Experimental 
Group II, which was taught social values as identified and 
pointed up in textbook materials; and Control Group, 

which received no experimental factor. 

An attempt was made to utilize reading materials in 
which social values were evident and questions on text- 
book materials in such a way that the child would be able 
(1) to identify himself with the characters in the story and 
to recognize how the emotional experiences of the char- 
acters in the story provided an extension of his own 
experience; (2) to note the kinds of behavior that are 
practiced and rewarded; and (3) to identify and understand 
satisfactions that come as a result of different kinds of 
approval and disapproval of behavior. 

The children were tested and after a twenty-four week 
period tested again with an alternate form of a test of 
social values. A critical incidents checklist was designed 
and used as an informal check on the effect of the experi- 
mental procedures. Statistical analysis indicated that: 

1. When comparisons were made among the groups, 
the boys and girls subjected to the experimental variable 
of listening and discussion made gains in the social values 
of leadership and responsibility which were statistically 
significant. 

2. When comparisons were made among the groups, 
the boys and girls subjected to the experimental variable 
of textbook materials made gains in leadership and re- 
sponsibility which were statistically significant. 

3. When each experimental group of boys was com- 
pared separately with the Control Group the gain in leader- 
ship was not statistically significant. 

4. Girls taught through the listening and discussion 
approach did not make significant gains in leadership when 
compared with the Control Group. 

5. Girls taught through textbook materials made sig- 
nificant gains in leadership when compared with the Con- 
trol Group. 

6. Boys taught through listening and discussion made 
significant gains in responsibility when compared with the 
Control Group. 

7. Boys taught through the use of textbook materials 
did not make significant gains on responsibility when com- 
pared separately with the Control Group. 

8. Girls taught through listening and discussion and 
through textbook materials made significant gains in re- 
sponsibility when each experimental group was compared 
separately with the Control Group. 

Evidence from the checklist supported the findings 
relative to the social value leadership, but not to a signifi- 
cant degree. Evidence from the checklist relative to the 
social value responsibility supported the evidence to a 
significant degree. 

Desirable modifications in social values can be brought 
about through a listening and discussion approach and 
through textbook materials. 

There was evidence of desirable modifications in social 
values which could not be tabulated in exact figures. 

The instructional techniques which were used in this 
study are effective classroom procedures for modifying 
social values. 
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THE RESEARCH PRODUCTIVITY OF THE 
AMERICAN-EDUCATED CHEMIST IN 
CONTEMPORARY AMERICA: AN INQUIRY 
INTO INSTITUTIONAL INFLUENCES AND 
SOCIO-ECONOMIC FACTORS IN RELATION TO 
THE RESEARCH CAPACITY OF THE CHEMIST. 


(L. C. Card No. Mic 61-326) 


Arthur Hirsch, Ph.D. 
New York University, 1960 


It was the purpose of this study to show the relation- 
ship between the research productivity of chemists and 
(1) the class or type of school they graduated, (2) their 
highest educational attainment, (3) their socio-economic 
status, and (4) the socio-economic status of their parental 
home. 

For purposes of this study the American research 
chemist was defined as: 


1. Residing in the United States. 


2. Holding at least one degree, with a major in 
chemistry, from an American college or university. 


. Abstracts of his publications are found in Chemical 
Abstracts. 


A sample of 2,400 research scientists was selected at 
random from the Author Index to Chemical Abstracts for 
the years 1957and1958. After elimination of non-chemists, 
foreigners, and other unqualified persons, there remained 
a list of 562 American research chemists. A question- 
naire dispatched to this sample brought 332 usable 
responses. 

This survey yielded the following educational informa- 
tion regarding the American research chemist: 


1. The overwhelming majority (78.3 per cent) hold a 
doctorate. 


Fifty-eight per cent received their undergraduate 
training at complex universities, while forty-two 
per cent attended other types of schools. 


Forty-five per cent graduated from publicly con- 
trolted schools, the others received their bacca- 
laureate degree from private institutions. 


Only twenty-two per cent graduated from schools 
lacking approval of the American Chemical Society. 


Less than eleven per cent received their doctorate 
from a Technological Institute. 


Exactly twenty per cent received both their bacca- 
laureate and doctorate from the same school. 


An average of five and one-half years elapsed be- 
tween obtaining the baccalaureate and the doctorate. 


Information regarding the socio-economic status of the 
average American research chemist revealed that he: 


1. Was born in 1916. 


2. Received his baccalaureate in 1940 and his doctor- 
ate in 1946. 


Earns slightly more than $10,000 per year. 


. Is employed by the government (21 per cent), college 
teacher (29.3 per cent), or industry (41.7 per cent). 





5. Supervises few assistants (67.9 per cent supervise 
fewer than five). 


Information regarding the parental background of the 
American research chemist disclosed that: 


1. He comes from a better than average educated 
home. (More than 64 per cent of the parents were 
high school graduates.) 


He comes from a middle-income home. 


His father was either a professional, a farmer, a 
craftsman, or a manager-proprietor (over 70 per 
cent of fathers). 


He did not follow in the footsteps of a related 
chemist. 


Conclusions to be drawn from this study, based on 
statistical analysis of the data are: 


1. The method of selection of the sample has been 
shown to be valid both by its geographical and its 
income distribution. 


The findings of the parental background of the 
American research chemist are statistically sig- 
nificantly different from that of the average 
American. 


His choice of employment has been shown to be 
Statistically significant in favor of the government 
and against industry. The large portion of the 
sample (29.3 per cent) derived from the college 
teaching profession, did, however, fail to yield a 
test of significance in favor of this occupation. 


. With regard to the educational origin of the average 
American research chemist: 


a. Schools approved by the American Chemical 
Society produce significantly more research 
chemists than those schools lacking said 
approval. 


. There seems to be no statistically significant 
“superior” undergraduate “type of school.” 


. A number of small colleges do, however, produce 
a disproportionately large share of the research 
chemist population. 


. The technological schools fail to produce a sig- 
nificantly larger share of the research chemists, 
as has been previously implied by others. 


The attainment of a doctorate has been shown to 
be an important prerequisite for success in this 
profession. 
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THE COMPARISON OF FOUR TECHNIQUES 
USED IN PRESENTING TEST INFORMATION 
TO FRESHMAN STUDENTS 


(L. C. Card No. Mic 60-5588) 


June Elaine Holmes, Ed.D. 
Boston University School of Education, 1959 


Introduction 

In this study four methods were used to present the 
results of a Guidance Test Battery to freshmen students 
enrolled at a teacher-training institution. Each followed 
the theoretical characteristics of the interview: rapport, 
structuring, discussion and synthesis. Three of the 
methods, A, B, and C involved varying degrees of counse- 
lor and student participation; while the fourth, Method D 
was impersonal since students assigned to this group were 
mailed their test results. 





Problem 

The purpose of this study was to (1) determine if any 
one of the four methods was most effective in interpreting 
test results to freshmen students; (2) compare the recall 
of test information with actual test scores after a period 
of time had elapsed; (3) determine what use students made 
of the test information received; (4) analyze attitudes 
students had toward the test interpretation process; and 
(5) analyze what changes students perceived about them- 
selves resulting from the test interview. 


Procedures 

Four counselors and the writer presented test results 
to one hundred and fifty-six students. These cases were 
matched on age, sex, residence and assigned to one of the 
four methods. The degree of counselor and student inter- 
action and participation varied in Methods A, B, and C; 
while in Method D there was none since test results were 
mailed to students. 

Immediately after receiving test results, students used 
the Counselor-Interview Rating Scale to express their at- 
titudes toward the counselor and toward the value of re- 
ceiving the information. One week later they were asked 
to: (1) recall their test results; (2) estimate new test 
scores; (3) indicate what use they had made of the infor- 
mation; and (4) express their attitudes again on the rating 
scale. 





Findings 


1. The correlation coefficient between the pre and 
post ratings on the Counselor-Interview Rating 
Scale for attitudes toward the counselor was .766; 
and for attitudes toward the value of receiving test 
information .754. 


The pre and post ratings of the Counselor-Interview 
Rating Scale showed no significant differences on 
attitudes toward the counselor among the three 
methods. However, when the attitudes of students 
toward the counselor were analyzed among the four 
counselors there was a significant difference. 


Students who received their test results through the 
mail differed significantly from those who did not 
in their attitudes toward the value of receiving test 
information. 


. Sex and residence did not affect the attitude scores 
on the Counselor-Interview Rating Scale. 


. Students assigned to the four methods showed a 
general tendency to recall and estimate test scores 
which were higher than their original scores. 


. Students who received their test results through the 
mail recalled and estimated more test scores which 
showed higher correlations with their original scores 
than did students assigned to the other methods. 


The number of higher correlations between the re- 
called and estimated test scores did not show any 
tendency to favor Method A, B, or D, but did show 
that Method C had the least. 


. Students tended to rate themselves lower than their 
original test scores when they rated themselves 
prior to learning the results. 


The test interpretation process appeared valuable 
and helpful to students in all four methods in as- 
sisting them to understand themselves, their voca- 
tional choice, interests, strengths and weaknesses. 


. Students participating in the four methods indicated 
that they used the test results as a basis for self- 
evaluation. They implied that the test information 
gave them a greater awareness of their needs and 
motivated them to improve especially in those 
areas which the tests had shown to be low. 
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Jerry Gary Keshian, Ph.D. 
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Chairman: Professor Alvina Treut Burrows 


The Problem and its Importance 





The purpose of this investigation was to determine, in 
three selected communities, some of the common physical, 
social, emotional and environmental characteristics and 
experiences of children who learned to read successfully. 

The importance of trying to determine the factors re- 
lated to reading success is very great, when the status of 
reading not only in this country, but throughout the world, 
is considered. Reading failure is a universal problem. 


Procedure in Collecting Data 








Seventy-two children from three communities were se- 
lected by random stratified sampling. Each community 
represented a different level of socio-economic status. 
Twenty-four children were taken from each community. 
This group included eight children in the dull intelligence 
range, eight children in the average intelligence range, and 
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eight other children in the superior intelligence range. 
The children were studied by the use of the case study 
method. Through the use of standardized tests, data on 
reading, intelligence, personality, and physical ability 
were systematically collected. Questionnaires adminis- 
tered to children and interviews with parents provided 
other information. School health records were used for 
information relative to the general health of the children. 


Methods of Analysis and the Results 

In cases where the data could be compared with the 
population, this was done. In other instances where no 
national norms with which to compare the results indicated 
by this investigation were available, the data were de- 
scribed. Certain factors such as intelligence and reading 
success and personality and reading success were corre- 
lated, using the Pearson-Product Moment Method. Chi- 
square was used to assess the significance ofthe difference 
between observed and expected data. 

The significant findings of this study were: 





1. Children who read successfully came from homes 
which were wholesome, integrated units. The 
members of the family engaged in various activities 
together. 


Children who read successfully came from com- 
munities of varying socio-economic status. 


. Children who read successfully were well adjusted, 
but did not represent any single personality “type. 


Children who were successful in reading came 
from homes where great value was placed on read- 
ing, andwhere the parents themselves were readers. 


Conclusions 
The conclusions reached as a basis of this investiga- 


tion are: 





1. Reading success is a result of many factors oper- 
ating jointly. 


. Socio-economic status and reading success are not 
related. 
Health tends to be related to success in reading. 


Children who read successfully come from homes 
which are emotionally integrated units and which 
encourage reading. 


Those children who are successful in reading have 
ready access to reading materials in the home. 


Reading success and intelligence are related. 


Children who read successfully have parents who 
read to them during early childhood. 


. In general, those children who succeed in reading 
have parents who have completed more years of 
formal education than parents in the general 


population. 


Reading success and height, and reading success 
and weight have no relationship. 


Applications and Recommendations 





1. Many libraries are inaccessible to homes. The 
availability of books is a correlate of reading; thus 





a much greater effort is needed to provide ade- 
quate library services. 


. There are children who do not enjoy reading in 
school. Since it is of major importance that 
teachers recognize the role which they play in 
helping to foster lifetime reading habits in chil- 
dren, more effort is needed in this area of the 
training of teachers. 


. Children follow the example of adults whom they 
respect. Many of the adults who come into contact 
with the child exercise a great influence upon the 
kinds of habits the child will form. If all parents 
could be made aware of their role in children’s 
reading, improvement in the fostering of lifetime 
reading habits could be expected. 
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There has been evidence of a relationship between 
unmet emotional needs and certain behavior. The litera- 
ture also indicates the possibility of a relationship between 
other behavior and unclear values and faulty thinking pat- 
terns. The purpose of this investigation has been to study 
the relationship of behavior of children to emotional 
needs, values, and thinking. To do this, four hypotheses 
had been formulated. They were: 

1. As the investigator works in the classroom to try 
to meet the emotional needs of children, the following 
characteristics of children’s behavior will become less 
acute and less frequent: 

a. Aggression 
b. Submission 
c. Withdrawal 
d. Regression 
e. Symptoms of psychosomatic illness 

2. As the investigator works in the classroom to clarify 
the values of children, the following characteristics of 
children’s behavior will become less acute and less 
frequent: 

Apathy 
Flightiness 

. Indecisiveness 
Over-conformity 
“Nagging dissenting” 
Inconsistency 

3. As the investigator works in the classroom to try 
to improve the thinking patterns of children, the following 
characteristics of children’s behavior will become less 
acute and less frequent: 

a. Impulsiveness 
b. Means-ends confusion 
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“Timid” 
“Anti-egghead” 
Being in a “rut” 
. “Bull in a China shop” 
. “Stuck”--unable to see the next step 

4. As the investigator works in the classroom to try 
to meet the emotional needs, clarify values, and improve 
thinking patterns of children there will be no loss in 
normal academic achievement. 

A suburban school in the New York City area was 
chosen as the center for the study with the investigator 
filling the position of fourth-grade teacher. Two other 
investigators also selected the same school for their 
studies which were related to this one. All three investi- 
gators were to study the relationship of behavior to emo- 
tional needs, values, and thinking. It was decided that one 
investigator would teach a third grade, this teacher a 
fourth grade, and the other a fifth grade. In this way the 
sample population of three intensive studies would be 
larger than with just one. 

In order to identify children for the study the writer 
consulted past records, observed in the classroom, and 
consulted last year’s teacher, special teachers (art 
teacher, physical education teacher, music teacher, and 
librarian teacher), and the school Principal. The special 
teachers, the school Principal, and the investigator (six 
staff members) described the behavior of children in the 
investigator’s group at the beginning and at the end of the 
study. 

The actual data-collecting period extended from Oc- 
tober 1959 through February 1960. During this time pro- 
cedures developed from the writings of Louis Raths of 
New York University were consistently used to try to meet 
the emotional needs, clarify values, and improve thinking 
patterns. 

Since there are two other fourth grades in the school, 
children with behavior which might be related to needs, 
values, or thinking were identified and considered a com- 
parison group. No special procedures were used with 
these children. By the end of the study very few of these 
children showed behavioral change. 

Based on the data of the study, the investigator con- 
cluded that, as the teacher uses the procedures of this 
study to try to meet emotional needs, clarify values, and 
improve thinking patterns, certain behaviors lessen in 
frequency and acuteness. This is done without a loss in 
academic achievement for the class. 

Implications for teacher education, curriculum, and 
methodology are mentioned in the document. 
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As the teacher works with children, he can examine 
various theoretical constructs which offer an interpreta- 
tion of the relationship between developmental factors, 
classroom behavior, and the educative process. Three 
such theories, the Needs Theory, the Value Theory, and 
the Thinking Theory furnished the bases for this study. 
From these three theories, these four research hypothe- 
ses were derived: 

1. As the investigator works in an elementary school 
classroom attempting to meet the emotional needs of 
children, the following characteristics of children’s be- 
havior will tend to become less acute and less frequent: 
aggression, submission, withdrawal, regression, and psy- 
chosomatic symptoms of illness. 

2. As the investigator works in an elementary school 
classroom attempting to help children clarify their values, 
the following characteristics of children’s behavior will 
tend to become less acute and less frequent: apathy, 
flightiness, indecisiveness, over-conformity, nagging dis- 
sent, posing in various roles, and inconsistency. 

3. As the investigator works in an elementary school 
classroom attempting to help children improve their facil- 
ity in the various aspects of thinking, the following char- 
acteristics of children’s behavior will tend to become less 
acute and less frequent: impulsiveness, means-ends con- 
fusion, inconsistency, conclusions not based on data, in- 
ability to modify procedures as he encounters new activities 
and ideas, lack of ability to work with peers, and being 
thwarted in his ability to see the next step of a problem. 

4. It is hypothesized that normal academic achieve- 
ment will be maintained by children involved in this study. 
The investigator identified seven children from his 

own third grade class with behavioral problems. Three 
were diagnosed as children with unmet emotional needs, 
two as children in need of value clarification, and two as 
children with faulty thinking patterns. This identification 
was corroborated by four other members of the school’s 
professional staff. The investigator formulated a plan for 
working with each of the seven children. During a period 
of thirteen weeks, in the course of his regular classroom 
routine, he attempted continuously and consistently to work 
with each of the children according to the nature of the 
child’s individual problem. The daily record of procedures 
carried through with each child are included. Eleven-point 
scales were used by the teachers in describing the fre- 
quency and the acuteness of the behavioral patterns before 
and after the experimental period. A comparison was 
made between behavioral changes in the experimental 
group and behavioral changes in other third grade children 
with similar behavioral symptoms but who had not been the 
objects of specific classroom techniques for the meeting 
of emotional needs, the clarification of values, and the im- 
provement of thinking patterns. 
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Positive behavioral changes supported the first hy- 
pothesis, concerning the Needs Theory, and also the third 
hypothesis, concerning the Thinking Theory. Only one of 
the two values cases showed a marked behavioral change. 
Achievement test data, collected at the conclusion of the 
experimental period, supported the fourth hypothesis. The 
children in the comparison group did not show the marked 
behavioral changes seen in the members of the experi- 
mental group. 

The implications of this study for the development of 
educational theory, for the improvement of curriculum, 
for the training of teachers, and for further educational 
research were discussed. 
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The purpose of the study was to investigate the methods 
used by science professors when reading science materials 
for two distinct purposes: to understand the main idea and 
to relate facts and ideas in sequence. These data were 
supplemented by the scientists’ reports of additional work- 
study practices which they think would constitute effective 
science reading. The findings were compared with the 
reading comprehension and rate scores and practices re- 
ported and considered ideal by the sixth-grade children 
described in an earlier study by Shores.* 

The forty-eight scientists who were consulted for this 
study are on the teaching and research staff of the Uni- 
versity of Dlinois. Each scientist read ten science pas- 
sages. Half of the scientists were instructed to read to 
understand the main idea and half were instructed to read 
to relate facts and ideas in sequence. The subjects turned 
the page and answered the same comprehension questions 
which had been answered by the forty-six sixth-graders. 
Original reading time and rereading and question- 
answering time were recorded separately. Note was made 
of overt reading behaviors, such as vocalization or finger- 
pointing. Immediately afterward, each scientist explained 
in a structured interview how he read the material and 
how he thought an ideal reader would have read it. 

Significant differences in variance and between means 
were found at the .05 level for all comparisons of test 
comprehension and time scores. The scientists’ original 
reading time and variance was less when reading for the 
main idea than when reading for sequence. When reading 
for both purposes, the scientists’ comprehension scores 
were higher and varied less than the children’s, but the 
scientists’ original reading time was slower and varied 
more. 

Proportions using the following differences in practices 
were significant at the .05 level. More of the scientists 
reading for the main idea than reading for sequence re- 
ported reading faster than usual and skimming; more 
reading for sequence reported rereading entire articles 
and turning back. More scientists reading for the main 





idea thought ideal readers would read faster than usual, 
begin at the beginning, and skim. More of the scientists 
reading for sequence thought ideal readers would turn 
back to the passages while answering questions. 

When reading for the main idea, more scientists than 
sixth-graders reported rereading parts of articles. More 
children looked over articles before reading, read every 
word, and overtly vocalized. The proportion of sixth- 
graders who regarded as ideal practices looking over the 
articles first, reading every word, rereading entire 
articles, and vocalizing was greater than the proportion of 
scientists who reported doing so. 

When reading for sequence, more children than sci- 
entists reported reading every word, turning back, and 
vocalizing. More scientists reported pausing. More chil- 
dren regarded as ideal looking over articles before read- 
ing them, rereading entire articles, and vocalizing than 
scientists reported doing so. 

It was concluded that (1) science material is read dif- 
ferently when read for different purposes; (2) some reading 
practices of scientists are different than reading practices 
of children; and (3) some reading practices of scientists 
are different from practices children believe ideal readers 
would use when reading science materials. 


*J. Harlan Shores, “Reading of Science for Two Sepa- 
rate Purposes As Perceived by Sixth-Grade Students and 
Able Adult Readers,” and “Reading Science Materials for 
Two Distinct Purposes,” Elementary English (both forth- 
coming, Fall, 1960). 
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The purpose of this study is to develop a Humanities 
Program for use in the junior college curriculum. The 
dissertation is divided into six parts. 

The first part takes up the background and significance 
of the study and points up the need of establishing a basic 
philosophy as a starting point for designing a Humanities 
Program. The term “Humanities” is herein used to de- 
note a program which surveys and integrates major cul- 
tural facets of our international heritage. Chapter II 
develops criteria. 

The goal of the program is to help the student develop 
in certain ways. A person who has completed the program 
should be aware of varied fields of learning and should 
have an ability to see relationships among entities and 
complexities. Before completing the Humanities Program, 
he should have developed critical abilities to draw war- 
ranted conclusions from the concrete and to form thought- 
ful perceptions concerning the abstract. With this goal, 
criteria may be established for delineating the course. 
Content from a number of fields of learning should be pre- 
sented with both horizontal and sequential continuity. Such 
content should further be presented so as to minimize rote 
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learning and emphasize awareness. The program is se- 
quential and consists of ten time zones dealing with 
simultaneous events and concerned with individuals and 
achievements within the same period of time. Methodology 
is essentially introductory and summary work by the 
teacher, with class discussions, individual reports, and 
audio-visual work constituting most of the Humanities 
Program. The Humanities Program should require only 
ordinary audio-visual equipment, and the course should 
be defined in such a way as to be essentially the same 
from one term to the next and yet allow for differences in 
teacher and student interest. It must be so constructed 
that one person can teach the entire program. 

The third part of the dissertation explains the reason- 
ing for the divisions of the Humanities Program into ten 
sections of time. The first time zone considered is from 
1200 to 1400 and marks the beginning of the Renaissance 
and the beginning of our modern age. In each section, a 
single key date is provided for the student to remember 
and thereby give relevance to the entire age. Section Il 
is from 1400 to 1540. It is the Age of Columbus and in- 
cludes the mental exploration of the Reformation. The key 
date is 1492, symbolizing the exploring of both physical 
and mental realms of the time. The remaining time zones 
are: 1540-1620, the Elizabethan Age; 1620-1690, the Puri- 
tan Age; 1690-1765, the Age of Dependence; 1765-1829, 
the Age of Independence; 1829-1870, a Time of Interna- 
tional Growing Pains; 1870-1914, the Victorian Age; 
1914-1941, the Sophisticated Age; and 1941 to the present 
time, a time herein designated as the Hopeful Age. 

Chapter IV is an analysis of the content in the following 
chapter, considered in the light of each point of criteria 
established in Chapter II. 

The world span is presented as having potential impact 
on our thinking of today. The fifth chapter of the disser- 
tation is composed of content from within one of the time 
zones of the historical compendium. 

Recommendations for further study derived from the 
thinking presented in this dissertation comprise Chapter 
VI. Such recommendations are of essentially two types. 
One type would result in the creation of further inter- 
disciplinary programs in science, humanities, sociology, 
and guidance. The second type of recommendation deals 
with interdepartmental exhibits, seminars, and per- 
formances. Microfilm $2.75; Xerox $8.40. 182 pages. 
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Wallace James Wheeler, Ed.D. 
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The chief purposes of this study were: (1) to discover 
any significant trend of opinion among local parents and 
teachers on establishing foreign language instruction in 
the public elementary schools of Waukegan, Illinois; (2) to 





determine any significant opinion trends among parents 
and teachers who favored foreign language instruction 
about program characteristics involving purpose, pupil 
selection, grade level participation, type of teacher, and 
language selection; (3) to compare opinions of parents 
and teachers; and (4) to furnish local school authorities 
with the findings of the study. 

To carry out these purposes, a questionnaire was de- 
signed to procure data. All parents and teachers of the 
Waukegan public elementary schools were considered as 
potential subjects of the study. A total distribution of 
4,622 questionnaires produced 3,249 usable returns. 
Chi-square methods were used, for the most part, to de- 
termine the nature of the opinions of the respondents. To 
discover whether or not total scores contained a signifi- 
cant trend of opinion, the chi-square test of divergence of 
observed results from those expected under an assump- 
tion of equal distribution of opinion among the possible 
responses was used. To learn if opinions of parents and 
teachers differed significantly from an assumption of 
homogeneity between their responses, the chi-square test 
of independence in a contingency table was applied. 

Major findings of the study were, as follows: 

1. Combined and separate opinions of respondent 
parents and teachers favored the establishment of some 
type of elementary foreign language program. Teachers 
were more in favor of a program than were parents. 

2. Combined and separate parent and teacher re- 
sponses favored, in varying degrees, twelve reasons listed 
in the questionnaire for establishing an elementary 
foreign language program. 

3. Combined and separate opinions opposed limiting 
foreign language instruction to the more able or talented 
pupils. On two other pupil-participation plans, opinions 
were about evenly divided between affirmation and 
opposition. 

4. Combined and separate opinions were in opposition 
both to a plan to limit foreign language instruction to 
seventh and eighth grades and to a plan to start the in- 
struction in first grade and continue it through all eight 
grades. Opinions were about evenly divided between af- 
firmation and opposition on a third plan to begin instruc- 
tion in fourth grade and continue it through fifth, sixth, 
seventh, and eighth grades. 

5. Combined opinion favored the teaching of foreign 
language by regular classroom teachers in cooperation 
with visiting specialists in foreign language teaching. 
Parents favored this planand teachers opposed it. Opinions 
were in opposition to two other teaching proposals. 

6. Combined and separate opinions of parents and 
teachers favored making available more than one foreign 
language in an elementary program. 

7. Opinions were largely in opposition to three sepa- 
rate proposals of language sources to which language ~ 
selection might be limited. One source consisted of 
Spanish, French, and German. Another proposed source 
included Spanish, French, German, Russian, Chinese and 
Arabic. A third language source contained the above six 
languages and seventeen other pertinent languages. 

8. Of twenty-nine different languages indicated as 
choices by respondents, combined and separate opinions 
favored these six languages in the following order of 
preference: (1) Spanish, (2) French, (3) German, (4) Rus- 
sian, (5) Latin, and (6) Chinese. 
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A method is developed for using the cost structure of 
machinery manufacture, i.e. raw materials and processing 
costs, as a predictive framework for planning future de- 
signs. The manufacturing costs of the machines them- 
selves are shown to be the determinants of the nature and 
timing of design changes. Though past design changes are 
shown to have been caused by manufacturing cost changes, 
the responses have so far usually occurred only after high 
penalty costs due to delays in action. While other factors, 
notably the state of the art and maintenance costs of the 
machine users, are affected by some of the changes, only 
the manufacturing costs are affected by all of them. 

The validity of the method is shown in three steps. 
First, the role of manufacturing costs among design fac- 
tors is noted. Secondly, manufacturing costs are redefined 
in terms of their effects on product unit costs. In the case 
of the raw materials this means a comparison of the costs 
of alternative materials in terms of their functional per- 
formance, i.e. of load supported, current of magnetic flux 
carried, or protection against corrosion and temperature 
obtained. In the case of processing, various classes of 
cost change in metalworking are related to changes in the 
unit cost of the product. It is found that in each case of 
machines whose design history has been studied, changes 
in the relative positions of materials and methods have led 
to verifiable changes in their economy-wide usage pattern, 
with the cheaper method prevailing. In one case, electro- 
magnetic materials, it is further shown that users and 
producers of machines may have different views of the 
value of alternative materials, but that the criteria of the 
producer prevail. 

The design histories of three typical machines, the 
AC induction motor, the diesel engine and the power 
transformer, are then examined. It is shown that the 
major changes in all three products can be directly related 
to changes in the manufacturing cost framework and that 
future predictable changes may be expected to result in 
specifiable design changes. 

In the case of the AC induction motor, it is shown that 
the encapsulation of stator insulation, the use of cube- 
oriented steel and of aluminum in stator windings, all may 
be expected on the basis of predictable cost conditions. In 
transformers, oriented steels have already been applied 
because of their cost advantage, though insulation still 
requires intensive development. 

In diesel engines, on the other hand, it is shown that 
responses to future cost pressures will be difficult owing 





to limited maneuverability in product design. Weigh re- 
duction of mobile units is inhibited through the requirement 
for manufacturing cost minimization, even though a change 
such as the substitution of aluminum for cast iron crank- 
cases would return its cost to the user through fuel savings 
in a few days. Accordingly, the diesel engine appears to 
face supersession either by other internal combustion 
machines such as gas turbines and free piston engines or, 
eventually, fuel cells and thermoelectric devices. 

The analytic method developed here can be used to 
identify, on the basis of past design history, those cost 
elements which have been most important in shaping the 
design of the machine and to use these in predicting future 
developments. It is then possible to direct engineering and 
research efforts into channels likely to be most useful to 
the product, and to effect the changes speedily when the 
predicted cost changes actually occur. 

Microfilm $3.75; Xerox $13.05. 290 pages. 


ENGINEERING, AGRICULTURAL 


A STUDY OF COMPREHENSION 
OF SELECTED ENGINEERING DRAWINGS 


(L. C. Card No. Mic 61-1515) 


Glenn Donald Barquest, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Burton W. Kreitlow 


Many people, including extension agricultural engi- 
neers, produce engineering drawings for use by other 
individuals who have had little or no training in drawing 
reading. There is very little information available to 
guide these people in selecting the most appropriate 
drawings for maximum readability and comprehension by 
inexperienced individuals. 

Therefore, this study was undertaken to determine 
which of seven selected engineering drawings was the most 
appropriate for comprehension by agriculturally oriented 
fourteen to twenty-three year old males who have had little 
or no formal training in reading drawings. Another objec- 
tive was to determine whether or not certain selected 
drawings with shades and shadows are more comprehen- 
sible than similar drawings with grain toned shading. 

A further objective of the study was to determine how 
intelligence, age, formal education, vocational agricultural 
experience, industrial arts experience, mechanical drawing 
experience, and 4-H woodworking project experience are 
related to engineering drawing reading ability. 

Seven drawing tests, each with a set of eight standard 
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questions, were given to members of the 1959-1960 Uni- 
versity of Wisconsin Farm Short Course, and members of 
the Mount Horeb and Monroe High School Vocational Agri- 
cultural Departments. Analysis of variance and covari- 
ance, and Duncan’s new multiple range technique were 
used as guide lines to aid in description and decision 
making pertaining to the differences among the various 
drawing test means. 

As far as these tests and study groups were concerned 
the following results are the most important: 


1. There was no particular advantage of shades and 
shadows over grain toning or vice versa. 


. There was no difference in comprehension between 
the dimensioned perspective or dimensioned iso- 
metric. 


. There were no significant differences between the 
test means of the exploded isometric accompanied 
by a shaded perspective and the exploded perspec- 
tive accompanied by a shaded perspective. 


. The dimensioned isometrics and perspectives ranked 
highest in comprehension; the exploded isometric 
and exploded perspective each accompanied by a 
shaded perspective were intermediate; and the 
three view orthographic accompanied by a shaded 
perspective ranked the lowest. 


. A significant positive relationship existed between 
intelligence, as measured by the Henmon-Nelson 
intelligence test, and drawing reading in two of the 
study groups. 


. The juniors of one school group significantly ex- 
ceeded the freshmen, sophomores, and seniors on 
total score and all tests except the three view ortho- 
graphic. Analysis of the data pertaining to the same 
group on the basis of vocational agricultural experi- 
ence gave similar results. 


. Industrial arts and mechanical drawing experience 
were each positively associated with drawing reading 
in one study group, and 4-H woodworking experience 
was positively associated with drawing reading in 
another study group. 

Microfilm $2.75; Xerox $6.80. 143 pages. 


EVAPORATION LOSSES FROM 
WATER SPRAY DROPLETS 
CARRIED IN AN AIR STREAM 


(L. C. Card No. Mic 61-1122) 


Roy Thomas Cunningham, Ph.D. 
Cornell University, 1960 


Evaporation from the moving spray droplets adversely 
affects the deposit and coverage produced on the foliage 
by agricultural airblast spraying equipment by reducing the 
size of the droplets so that they lack sufficient momentum 
to impinge. A search of the literature revealed that there 
were no theoretical or semi-empirical equations which 
could predict these losses satisfactorily. On the contrary, 
the need for an empirical approach was emphasized. Ac- 





cordingly, an empirical study was conducted to determine 
the probable magnitude of the losses that might be ex- 
pected from water sprays. 

Losses from a coarse water spray (200 micron volume 
median diameter) and a fine water spray (100 micron 
volume median diameter) emitted at the rate of 0.5 gpm 
from a single fixed orifice nozzle into 4000 cfm of air 
blown through an 8 inch diameter air outlet at 11500 fpm 
were measured from 4 to 40 feet away from the air outlet 
under varying ambient wet-bulb depressions. The amount 
of evaporation loss was found to be directly proportional 
to the wet-bulb depression. 

Evaporation losses were measured by determining the 
increase in concentration of potassium dihydrogen phos- 
phate (by the molybdivanadophosphoric acid method of 
phosphate analysis) which had been added to the spray tank 
water previous to spraying. Wet-bulb depressions of from 
1.5 to 22.0° F were investigated. By means of a specially 
designed psychrometer, it was found that the wet-bulb 
depression of the air in the spray stream did not decrease 
greatly in spite of the evaporation of water vapor into it. 
This was attributed to the entrainment of the surrounding 
drier air. Losses of well over 40% of the original spray 
volume were encountered on the “dry” days at the greater 
distances. Losses (in per cent of the original volume) at 
a given distance from the air outlet were plotted against 
the wet-bulb depressions and linear regressions were run 
on the data. The following trends were easily demon- 
strable: losses increase with wet-bulb depression, dis- 
tance (time) of travel of the spray, and the “fineness” of 
the spray. Making certain simplifying assumptions, multi- 
ple regression analyses (3 dimensional - time of travel, 
wet-bulb depression, and per cent evaporation loss) were 
run on both sprays. No completely satisfactory equation 
for predicting the evaporation losses from agricultural 
airblast spraying equipment was developed but the general 
trends were demonstrated. The multiple regression equa- 
tion and constants for the coarse spray can probably be 
used for a rough approximation of the losses that might be 
expected with most airblast machines. 

Although no direct data were gathered relative to 
deposit and coverage on the foliage reasons were given 
for believing that large evaporation losses will not de- 
crease to a great extent the actual amount of active in- 
gredient deposited but they will greatly decrease the area 
covered by the spray. 
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HYDROLOGIC ANALYSIS OF 
A SMALL AGRICULTURAL WATERSHED 


(L. C. Card No. Mic 61-1190) 


Earl Abraham Myers, Ph.D. 
Michigan State University, 1960 


Major Professor E. H. Kidder 


Five years of hydrologic data from a relatively fiat, 
9.34 square mile, predominately agricultural watershed in 
south-central Michigan were analyzed. 

The Thiessen uniform depths, the unweighted gage 
average depths, and the depths recorded at one specific 
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gage were compared. There was very little difference 
between the Thiessen and unweighted procedures, however 
the single gage determination was considered inadequate. 

The amount and peak rate of surface runoff were 
determined for 15 storm periods. The amount was deter- 
mined by planimetering the area between the total dis- 
charge hydrograph and the assumed straight-line base 
flow curve. As shown by a composite recession curve, 
surface runoff ceased approximately 24 days after the 
hydrograph peak for each storm. 

In analyzing the rainfall-runoff process, antecedent 
moisture, moisture accounted for by base infiltration, and 
the amount of moisture required prior to surface runoff 
were considered. The fraction of antecedent precipitation 
considered effective depended upon the season and the 
number of days prior that the rain had occurred. Initial 
infiltration, surface storage, and detention storage had to 
be satisfied before runoff could occur. As surface and 
detention storage are relatively constant it was found that 
the amount required to supply initial infiltration varied 
with the season, probably more specifically with the mois- 
ture content of the lower soil strata. 

The unit graph method of estimating flood peaks and 
amounts was illustrated and discussed. The procedure of 
combining unit graphs of various lengths was described 
and used for determining the 1 hour unit hydrograph for 
the watershed. This unit graph was used for calculating 
the expected hydrographs which were then compared with 
four natural hydrographs and very satisfactory results 
were obtained. 

To illustrate the rational formula method, the design 
peak runoff rate for a once in 25 years frequency rainfall 
was determined. This method compared favorably with 
the unit graph procedure and was considered appropriate 
for use on small watersheds where no previous records 
exist. 

The Soil Conservation Service’s revision of Cook’s 
formula was discussed and illustrated. This procedure 
was considered appropriate only for areas much smaller 
than Sloan Creek. 

Microfilm $2.75; Xerox $6.20. 126 pages. 


ENGINEERING, CHEMICAL 


DIFFUSION OF TRITIATED HYDROGEN 
IN DENSE GAS SYSTEMS OF HYDROGEN, 
HYDROGEN AND CARBON DIOXIDE, 
AND HYDROGEN AND ARGON. 


(L. C. Card No. Mic 61-1721) 


Ben George Bray, Ph.D. 
University of Michigan, 1961 


Dense gas Fick diffusion coefficients have been deter- 
mined for trace amounts of HT in H, and in three mix- 
tures each of Hz-CO2 and H2-A to pressures of 370 
atmospheres at temperatures of 35°C and 100°C. Meas- 
urements were made using a two chambered quasi steady- 
state type diffusion cell for which the cell constant was 
determined exclusively from cell geometry. The major 





equipment innovation involved the construction of a one- 
half inch long tube bundle diffusion path of 127 tubes each 
having an inside diameter of 0.009 inch. Concentrations 
of HT in the two chambers were determined continuously 
by maintaining a 200 volt potential between the chamber 
walls and electrodes introduced into the chambers; the 
resulting currents caused by the ionizing beta radiation 
from the disintegrating tritium atoms were measured and 
found proportional to the amount of tritium present in each 
chamber. 

The consistency of the results is thought to be good; 
the average deviation between the 95 individual deter- 
minations and arbitrary smooth curves drawn through the 
points at each single composition and temperature was 
only slightly greater than one percent. Comparisons have 
been made, where possible, with values of diffusion coeffi- 
cients reported in the literature for similar systems by 
extrapolations and conversions based on the diffusion 
theory. Since dilute gas theory predicts that the coeffi- 
cient of diffusion is inversely proportional to the density 
for a given system, the experimental results have been 
presented in the form of a graph of the diffusivity-density 
product as a function of the density. The deviations of the 
data from dilute gas theory are readily apparent on this 
type of plot. 

The diffusion coefficient-density product for given 
compositions of the systems studied decrease with in- 
creasing density at both temperatures for all compositions 
investigated. However, this decrease is not so great as is 
predicted by the Enskog dense gas theory based on the 
solid spherical molecular model. The Enskog theory 
evaluated for self-diffusion in hydrogen based on actual 
hydrogen P-V-T data had better agreement at elevated 
densities but still predicted values below the experimental 
values. 

The value of the diffusivity-density product at 35°C and 
one atmosphere for the HT-Hz system was determined by 
extrapolation of the dense gas results to low density. The 
value obtained in this manner agreed to well within one 
percent of the average of values reported in the literature 
for the self diffusion of hydrogen, after the latter values 
had been converted to the HT-H, system by dilute gas 
relationships. The temperature and concentration de- 
pendence of the experimental results extrapolated to low 
density agree closely with predictions of dilute gas dif- 
fusion theory. 
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SWIRLING FLOW IN CYCLONES 
AND CYLINDERS 


(L. C. Card No. Mic 61-977) 


Vincent Peter Bresan, III, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Alfred H. Nissan 


The purpose of this investigation is the study of the 
phenomenon of the “reversed” flow in vortex motion. 
A model is proposed to explain this particular flow pattern. 

An experimental program was carried out such that the 
tangential velocity, vertical velocity, and static pressure 
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profiles were defined throughout an 80" test section. Two 
tube diameters, 2.0" and 2.5" ID, were used. Flowrates 
were varied to give an Re range of 5000 to 25000. Special 
pressure probes were constructed and all measurements 
were taken with them. 

The model that was proposed to explain the phenome- 
non stated that the pressure drop along the wall and the 
decay rate of the tangential velocity are the two factors 
which determined whether reverse flow was present. Cal- 
culated friction factors were found to exceed those of 
turbulent pipe flow by a factor greater than 10. However, 
the pressure drop was related to an Re based on the 
tangential velocity. The rate of decay of the tangential 
velocity was also found. This value was the slope of the 
curve of the ratio of weighted tangential velocity to the 
inlet velocity versus the length. 

The radius of zero vertical velocity, the radius of 
static pressure equals a constant, and the boundary of 
“Region I” where solid body rotation ends were found to 
differ from each other by constant distances over the 
entire length of the tubes. 

A final consideration given to the hydrocyclone was on 
the separation power of the device. The results, ex- 
pressed in a modified particle diameter factor, show that 
an area exists adjacent to the wall where all particle 
sizes are carried to the wall and are then capable of being 
removed. 

Finally, the hydrocylinder and hydrocyclone are com- 
pared both in the flow pattern similarity and central core 
phenomena, and conclusions are drawn concerning the 
possible use of the hydrocylinder as a separation device. 

Microfilm $2.75; Xerox $6.60. 140 pages. 


CHEMICAL TUBULAR REACTOR STUDIES. 
SENSITIVITY AND DIFFUSION. 


(L. C. Card No. Mic 61-604) 


Joseph A. Coste, Ph.D. 
University of Minnesota, 1959 


The simplest and most elementary approach to the 
description of a tubular chemical reactor is to assume 
that the fluid passes through the reactor as a plug, i.e. 
with uniform velocity over the cross section and without 
any longitudinal mixing. Under this assumption and for a 
constant density reacting mixture the quasi isothermal 
reactor is described by non linear first order partial dif- 
ferential equations: an energy conservation equation, and 
a number of component conservation equations equal to the 
number of independent chemical species. From a design 
point of view it is interesting to determine quantitatively 
the effects of inlet fluctuations on the output quantities. 
Differential equations describing these fluctuations are 
obtained by making a local linearization of the unsteady 
state equations around the steady state profiles. It is 
shown that the solution of these equations leads to a matrix 
Y, the elements Yij’s of which characterize the fluctua- 
tions of the property i due to a fluctuation in the prop- 
erty j. The order of the matrix is equal to one plus the 
number of chemical species included in the description of 
the reactor. The Yij’s are a measure of the sensitivity 
along the reactor and are local properties corresponding 





to a given set of operating parameters as well as the 
steady state temperature and concentrations. They are 
designated by the symbol Sij, which should be read, 
sensitivity of the property i with respect to an inlet varia- 
tion in the property j. The variance of a random fluctua- 
tion in the property i along the reactor is obtained as a 
function of the Sij’s and gives the tolerances allowed on 
the feed properties to obtain a product defined by pre- 
assigned specifications. 

In actual flow in a tubular reactor a radial variation of 
the velocity generates radial temperature and concentra- 
tion gradients which tend to be minimized by transfer of 
heat and mass. The net result is mixing in the axial 
direction. The analysis of axial mixing based on radial 
variation of the velocity has been made by G. I. Taylor 
for both the laminar and the turbulent flow. The treatment 
of turbulent flow has been refined by Tichacek, et al. The 
mixing is described as being the result of plug flow ac- 
companied by an effective axial diffusivity D*. If it is 
assumed that the heat transfer follows the same mecha- 
nism as the mass transfer, D* is equal to the effective 
axial thermal diffusivity. For a chemical reaction the rate 
of which is a function of one component alone, the tubular 
reactor is described by two second order non linear 
ordinary differential equations. The numerical integration 
of these equations by the stepwise method starting from 
initial conditions does not converge. It is shown that the 
tubular reactor with axial mixing is approximated by a 
series of mixing cells of length Ax such that “or = 2, 

V being the average stream velocity. The temperature 
and concentration of each cell is calculated and gives an 
estimate for the profiles of the reactor. The profiles of 
the diffusion model are obtained by backward integration 
of the diffusion equations starting from the values of the 
mixing cell profiles down the reactor. The diffusion pro- 
files thus obtained follow closely the mixing cell profiles 
and the initial conditions are satisfied within a fraction of 
one percent. The solution for the new proposed model is 
thus secured. 

Microfilm $2.75; Xerox $7.80. 166 pages. 


CRITICAL PROPERTIES OF 
MULTICOMPONENT HYDROCARBON SYSTEMS 
OF KNOWN COMPOSITION 


(L. C. Card No. Mic 60-6362) 


Doyle Owen Etter, Ph.D. 
The Ohio'State University, 1960 


1. Six correlations were developed, each presented in 
the form of four nomographic charts, which provide a 
rapid method for the calculation of the pressure and tem- 
perature at the cricondenbar, the cricondentherm, and the 
critical point of any multicomponent paraffinic hydro- 
carbon mixture to within an average accuracy of 1.19 
per cent. 

2. These three key points define the phase boundaries 
in the critical region, which are the most difficult to pre- 
dict. The remainder of the border curve at lower pres- 
sures can be calculated from equilibrium constants (“K” 
values) derived from the modified solution laws using 
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fugacities. Thus, these six correlations permit the rapid 
calculation of the complete phase diagram of any multi- 
component paraffinic hydrocarbon mixture. 

3. The basis of the critical pressure correlation, 
which is very similar to the other five correlations, is a 
rectilinear plot of P., the critical pressure of the binary 
mixtures of methane, versus Mave., the average molecu- 
lar weight of these mixtures on a weight basis. On this 
diagram, lines of constant weight fraction of methane 
(wcH,) in the various systems were straight and inter- 
sected at a common point with the highly significant 
coordinates of (16, 673.1), the molecular weight and criti- 
cal pressure of methane. Similar diagrams were obtained 
with every other member of the paraffin hydrocarbon 
series for which data were available. 

4. Equations were developed to represent each of these 
straight line diagrams for all six correlations. Their form 
can be illustrated by the equation for the critical pressure 
(psia) diagram of the binary mixtures of methane: 


P. = 673.1 + (137 wop” - 3.07)(Maye. - 16.04) 
Cc CH, ave 


When Wou, = 9, this equation reduces to that for the line 
connecting the critical pressures of the pure paraffin 
hydrocarbons, in pounds per square inch absolute. This 
line also represents the pseudo-critical pressure, on a 
weight basis, of any mixture, P,cw, which is defined by 
the equation, 


P ocw = Wi Poi 


where, w; = weight fraction of any component ‘i” 


1 


P.; = critical pressure of any component “i” 


5. The method for the calculation of the critical pres- 
sure of multicomponent paraffinic hydrocarbon mixtures, 
also analogous to the other five correlations, consists of 
summing up the increases in the critical pressure of the 
multicomponent mixture, P.g, above that predicted on 
an additive basis, caused by each component of the mix- 
ture except the heaviest. The sum of these increases is 
then added to the pseudo-critical pressure of the mixture 
to give the desired critical pressure of the multicomponent 
system. The equations for the increase (more precisely, 
the difference) in the critical pressure of a multicompo- 
nent mixture, caused by each light hydrocarbon present, 
are derived by subtracting the ‘zero’ line equations from 
the corresponding general equations for the binary mix- 
tures of each light component. The form of these equations 
is typified by the equation for the increase in the critical 


pressure, PcdcH,? of any multicomponent mixture above 


its value of Picw, caused by methane present, which is: 


P = 137 woo,” (Mave. - 16.04) 


cdo H4 
6. For simplicity and ease of calculation, a nomo- 
graph was designed for the latter equation along with three 
others for the increase in critical pressure caused by 
ethane, propane, and n-butane. These four nomographs 
are used for the prediction of the critical pressure of the 
vast majority of multicomponent paraffinic hydrocarbon 
mixtures. Five other sets of four nomographic charts 
were made in similar fashion for the rapid calculation of 
the cricondenbar and cricondentherm pressures, and the 





cricondenbar, cricondentherm, and critical temperatures. 
The relatively few multicomponent mixtures which cannot 
be handled by these nomographs are those with the heavier 
liquid components, which are also devoid of methane, 
ethane, propane, and n-butane. 

7. For these latter uncommon multicomponent mix- 
tures, general equations were derived for the critical 
region values of all multicomponent mixtures of paraffinic 
hydrocarbons, which are liquid at ordinary room conditions 
of temperature and pressure, without experimental data. 
Along with the equations developed for the gaseous mem- 
bers of the series, these equations obviate the present 
need for painstaking, laborious experimental determination 
of phase relations. Furthermore, physical limitations 
often render experimental measurement of critical region 
data impossible, such as in the case of compounds which 
decompose at temperatures below the critical point. Also, 
mixtures of compounds heavier than n-decane have critical 
temperatures which are too high, while those of methane 
mixtures above 0.5 weight fraction of methane are too 
low, to be determined by the ordinary laboratory pro- 
cedures. 

8. The complete border curves of 11 multicomponent 
hydrocarbon mixtures of known composition were experi- 
mentally determined. Each mixture was composed of from 
two to six components, chosen from the first six straight- 
chain members of the paraffin hydrocarbon series (meth- 
ane through n-hexane). 

9. The correlation of the Bureau of Mines, Benedict’s 
critical pressure equation, and the Kellogg fugacity charts 
were extensively tested with the experimental data of the 
11 multicomponent hydrocarbon mixtures of this investi- 
gation. None of these correlations satisfactorily repre- 
sented the critical pressures, or any other of the critical 
region values, of all multicomponent paraffinic hydro- 
carbon mixtures. The Benedict-Webb-Rubin eight con- 
stant equation of state, of which the Kellogg Fugacity 
charts are a graphical representation, are too complex 
and prohibitively time-consuming for use by process 
design engineers. 

10. An exhaustive literature survey of the densities, 
compressibility factors, and the changes in the compressi- 
bility factor due to pressure and temperature of the first 
six straight-chain paraffin hydrocarbons (methane through 
n-hexane) was made and presented. 

11. A method was developed for the calculation of the 
changes in the compressibility factor of gases due to pres- 
sure and temperature, when no experimental values of the 
compressibility factor are available in the literature. 
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HEAT AND MASS TRANSFER 
IN DRYING PROCESSES 


(L. C. Card No. Mic 61-980) 
Henry H. George, Jr., Ph.D. 
Rensselaer Polytechnic Institute, 1960 
Supervisor: Alfred H. Nissan 


Investigations of two aspects of drying were made. The 
first concerned the physics of drying in the falling rate 
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region. A theory predicting the rate of drying has been 
proposed based on the pseudo-wet-bulb temperature and 
an empirical moisture distribution function. A digital 
computer program has been formulated for calculating 
drying rates. A graphical method of determining the inte- 
gral drying curve is also developed. 

The second aspect investigated concerned transient 
heat transfer and moisture removal on felted cylinder 
driers. The theory describes the heat transfer in terms 
of the Fourier Heat equation and appropriate boundary 
conditions. The differential equation defining flow in a 
capillary under the capillary potential is developed. This 
equation is solved for small values of time. The experi- 
mental work includes the measurement of the time- 
temperature relation at internal points in the sheet, and 
the measurement of moisture removal during the operation. 

The conduction equation is solved by a numerical 
method and programed for a digital computer. The 
boundary value problem deals with the conduction of heat 
through a two layer composite slab with a finite thermal 
resistance between the regions and convection boundary 
conditions at both open faces. The method used can be 
readily extended to a composite slab of n regions. 

It was found that on felted cylinders the majority of 
the moisture removal was by liquid transport to the felt. 
It was also found that heat was transferred through the 
sheet by vaporization - condensation cycles as well as 
conduction. Microfilm $2.75; Xerox $6.60. 138 pages. 


THE THEORY OF EJECTORS 
(L. C. Card No. Mic 61-1748) 


Henry Holbard Hicks, Jr., Ph.D. 
University of Michigan, 1960 


The purpose of this work has been to attempt to dis- 
cover the basic process which accounts for the operation 
of an ejector. Current theory has been examined, and is 
found to predict ambiguous results by ignoring the internal 
ejector process. By considering the internal process, this 
study predicts one general and two special cases for 
ejector operation. One special case, where the driving 
and induced gases are identical, reduces the ejector toa 
kind of heat engine which has a thermodynamic cycle. 

The other special case for dissimilar gases reduces toa 
diffusion operation. The general case consists of simul- 
taneous fluid shear, heat transfer, and diffusion between 
the driving and induced streams. An analytical solution to 
this case has not been obtained, so an alternate approxi- 
mate general case is proposed. All cases lead to unam- 
biguous results with the evident conclusions that turbulent 
mixing is not a part of the basic ejector process. 

The approximate general case has been tested by 
experiment and is found to satisfactorily account for the 
basic ejector process. Both theory and experiment show 
that hydrodynamic shock profoundly influences ejector 
performance. 

It is concluded that proper attention to design will 
considerably improve ejector performance in specific 
applications, but it is unlikely that increased flexibility of 
operation can be attained at the same time. 
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FILM BOILING ON HORIZONTAL PLATES 
(L. C. Card No. Mic 61-1626) 


Earl Ramon Hosler, Ph.D. 
University of Dlinois, 1961 


Film boiling was studied for water and Freon 11 at 
atmospheric pressure on a flat horizontal heating surface, 
eight inches square. No subcooling and no forced convec- 
tion were used. The experimental ranges investigated for 
water included AT = 110 to 400°F and heat fluxes from 
8,000 to 22,000 Btu/hr sq ft. The minimum heat flux 
occurred at AT = 285°F. The experimental ranges for 
Freon 11 were from AT = 150 to 470° F and heat fluxes 
from 5,000 to 13,000 Btu/hr ft*. The minimum heat flux 
occurred at AT = 185°F. High speed motion pictures were 
taken from which interbubble distances, bubble periods, 
and geometric arrangement of bubbles were determined. 

The results show that the minimum heat flux in film 
boiling from a horizontal surface is almost double that 
predicted by Taylor hydrodynamic instability described by 
Zuber. Apparently, the reason for this is the larger than 
expected size of the bubbles at breakoff. The average 
interbubble distance (wavelength) for water was 0.97 in. 
and for Freon 11 was 0.57 in. The average bubble period 
for water was 0.20 and for Freon 11 was 0.17 sec. These 
distances and periods agree with the “most dangerous” 
wavelength defined by Bellman and Pennington for Taylor 
instability; namely, 1.18 in. and 0.25 sec. for water and 
0.57 in. and 0.18 sec. for Freon 11. However, no regular 
geometric arrangement of bubbles was apparent. 

An equation was developed to predict the heat flux for 
the film boiling portion of the boiling curve based on hy- 
drodynamic measurements. This equation predicts the 
heat flux to within 10 percent for film boiling from a 
horizontal surface with no subcooling, no forced convec- 
tion, and for moderate values of AT. 

A new experimental technique was developed for 
obtaining film boiling on a large area without the necessity 
of using huge heat fluxes to go over the peak of the boiling 
curve. The technique consisted of heating an empty boiler 
until the aluminum heat transfer surface was hotter than 
the critical temperature for maintaining film boiling; then 
hot liquid was charged into the boiler. Once film boiling 
was established the film boiling region could be traversed 
by changing the heat input to the system. 
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THE SOLUBILITY OF DIBORANE IN THE 
DIMETHYL ETHER OF DIETHYLENE GLYCOL, 
IN MIXTURES OF SODIUM BOROHYDRIDE 
AND THE DIMETHYL ETHER OF 
DIETHYLENE GLYCOL, AND IN 
DITERTIARY BUTYL SULFIDE. 

THE ABSORPTION OF DIBORANE BY THE 
DIMETHYL ETHER OF DIETHYLENE GLYCOL 
IN A PACKED COLUMN. 


(L. C. Card No. Mic 61-1688) 


James William Mullen, Ph.D. 
Rensselaer Polytechnic Institute, 1958 


Supervisor: Stephen Yerazunis 


Liquid-film transfer coefficients were determined for 
the absorption of diborane from a pure stagnant gas phase 
by the dimethyl ether of diethylene glycol in a column 
packed with 1/4-inch Berl saddles. The coefficients were 
found to be in very good agreement with those calculated 
by the correlations of Shulman et al *» “» ° and Sherwood 
and Holloway.” 

The solubility of diborane in diethylene glycol dimethyl 
ether and in 2% and 5% solutions by weight of sodium boro- 
hydride in the ether was determined at 30°C. over an 
equilibrium pressure range of 20 to 320 mm. Hg. In addi- 
tion, its solubility in ditertiary butyl sulfide at 30°C. and 
0°C. up to a pressure of 25 mm. Hg was determined. 

The diborane was far less soluble in the ether solvent 
than in either the ditertiary butyl sulfide or the ether 
borohydride mixtures. In the latter case, however, it was 
determined that the high solubility was associated with the 
dissolved sodium borohydride and that the diborane be- 
came relatively insoluble after the capacity of the boro- 
hydride to retain diborane had been saturated. 

Microfilm $2.75; Xerox $5.80. 116 pages. 


STUDY ON PACKED BED — ITS ANALYTICAL 
DESCRIPTION AND SOLUTION. 


(L. C. Card No. Mic 61-616) 


Won Hee Park, Ph.D. 
University of Minnesota, 1960 


The problem encountered in the study of reactor sys- 
tems is the prediction of the output values for a given set 
of input values and operating conditions. It is the purpose 
of this thesis to show how the reactor systems may be 
described analytically and to exhibit some of the solutions 
and methods of solution. 

The general equations describing the packed bed reac- 
tor system are derived from a basic point of view in order 
to describe the physical and chemical steps in detail. 
They are the energy, mass and momentum conservation 
equations, the continuity equation, and the state equation. 
The resulting equations, however, are too complex to have 
proper solutions, so that it may be necessary to abstract 
from the complexity of the real problem and in its place 
substitute an idealized situation amenable to mathematical 
analysis by making some assumptions or by devising 
simpler physical models. 





The packed bed systems are divided into two classes: 
large particle systems and small particle systems, 
according to their difference in the limiting step of the 
physical rate processes. In the large particle system, 
intraparticle diffusion and conduction are taken into con- 
sideration and the equations are solved numerically. 

When small particles are used, intraparticle conduction 
and diffusion become negligible and the film resistance at 
the surface of particle controls the physical rate steps. 

To get analytical solutions the reaction rate function is 
linearized about temperature and concentration and the 
equations are solved by means of various operational 
methods. Most of the solutions are expressed in the form 
of complicated series. 

Although the most widely used packed bed reactors are 
of the cylindrical axial-flow type, cylindrical and spherical 
radial-flow and spiral reactors are also discussed. 
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METHODS OF PRECISE EXPERIMENTATION 
IN HETEROGENEOUS CATALYSIS 


(L. C. Card No. Mic 61-1373) 


Anthony Lawrence Pozzi, Jr., Ph.D. 
The University of Texas, 1951 


Supervisor: Dr. Howard F. Rase 


Methods which allow separation of the chemical steps 
in a catalytic process from the accompanying heat and 
mass transfer steps have been investigated on paper and 
in practice. Since the rate of chemical steps is a function 
of catalyst activity, and temperatures and partial pres- 
sures in the interior of a catalyst particle, and since 
measurement of bulk-stream conditions only is possible, 
precise catalytic experimentation demands absence of 
gradients from the bulk stream to the interior of the 
catalyst particle. 

Experimental equipment, based on thermal conductivity 
analysis and capable of a high degree of accuracy in con- 
version and rate measurements, has been built and tested 
with the hydrogen-propylene system. A highly active, 
supported-nickel catalyst has been used. Initial activities 
of this catalyst were such that measured rates 100 and 
1000 times greater than those previously reported have 
been observed. 

It has been shown that rates measured in differential 
reactors must be associated with the true-mean bulk- 
stream temperatures and partial pressures. Further- 
more, it has been pointed out that, since real reactors are 
quasi-differential, only (arithmetic) average bulk-stream 
conditions are available. A rule has been developed which 
allows compatibility between analytical errors in rate 
measurements and errors in rate due to uncertainties in 
the true-mean bulk-stream conditions. Fixed bed, fixed 
bed with recirculation, and fluidized bed differential 
reactors have been examined according to this rule. Com- 
patibility has been shown to exist with recirculation and 
fluidized bed reactors for the present system, but only 
over a narrow range of design conditions; gross incom- 
patibility has been found for fixed bed reactors. This ex- 
amination has proved the often-ignored fact that preciseness 
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of experimentation depends heavily on proper choice and 
design of an experimental reactor. 

All experimental work has been performed in a 
fluidized bed reactor consisting of five, series-stacked 
reaction sections separated by cooling tubes. High cata- 
lyst activity has limited the total weight of catalyst to 
extremely small values: the usual charge consisted of 
one to two milligrams of 0.0045-in. catalyst particles and 
five grams of inactive silica granules of the same size. 

Careful examination of existing experimental methods 
which are used for determination of the absence of 
gradients from the bulk stream to the exterior of the 
catalyst has shown that these yield necessary, but not 
sufficient, conditions for many systems. No method of 
establishing the sufficient conditions, other than estima- 
tion of the magnitude of the gradients from the results of 
independent heat and mass transfer studies, has been 
found. 

A comprehensive literature survey has been made on 
these independent heat and mass transfer investigations 
in fixed and fluidized beds. Good agreement was found to 
exist between the results of different investigators who 
worked with fixed beds. Relatively good agreement was 
also found for over-all bed and particle-gas heat transfer 
investigations in fluidized beds, while particle-gas mass 
transfer investigations exhibited complete lack of agree- 
ment. Furthermore, evidence has been found in the litera- 
ture which indicates the presence of rapid heat removal 
from particles in a fluidized bed by an unsteady-state 
mechanism when contact is made between a hot particle 
and a cold particle. Application of this particle-particle 
transfer concept has been extended to the fluidized bed 
used in this study where a small number of hot catalyst 
particles were surrounded by many cold silica particles. 

An investigation of the effect of activation procedure 
on initial catalytic activity has not been possible due to 
nonreproducible initial activities. It has been proposed 
that these nonreproducible activities resulted either from 
trace poisons or from aging of the catalyst. 
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ENGINEERING STUDY OF A PERFORATED 
PLATE PULSE COLUMN 


(L. C. Card No. Mic 61-1780) 


Keshav Sazro Sanvordenker, Ph.D. 
University of Michigan, 1960 


A study of the perforated plate pulse column was 
undertaken to determine the effects of the operating vari- 
ables on the rates of mass transfer. 

The column was 1-inch in diameter, 32 inches long, 
made out of precision bore glass tube. The pulser con- 
sisted of Teflon bellows driven by an eccentric and a 
variable speed motor. The system used was Methyl iso- 
butyl ketone, acetic acid and water, the transfer of the 
solute being from the water into the ketone. The concen- 
tration of the acid feed was maintained constant at 1 Nor- 
mal. The ratio of the flow rates of the two liquid phases 
was kept constant so that the slope of the operating line 
was the same as that of the equilibrium line. The sum of 
the two liquid rates was considered as a variable. Two 





types of plates — stainless steel and brass — were used. 
The plates were supported on a center rod and kept in 
position by spacers. The variables and their ranges which 
were studied were as follows: 


Amplitude: 0.21 - 0.62 inch 
Frequency: 30 - 100 cycles/min 
1/16 - 3/32 inch 

16.3 - 40.9 

2 - 3 inches 

660 - 1000 gal/hr.sq.ft. 


Plate hole size: 


Per cent free area: 
Spacing: 
Combined liquid flow rates: 


In order to determine the relative effects of the oper- 
ating variables a factorial design of experiments was used. 
Since the column could not be operated with the combina- 
tions of all the variables and their respective levels, the 
experiments were conducted by completing the factorial 
designs on a few of the variables at a time. 

The condition of the plate surface was found to have a 
predominant effect on the behavior of the column. Brass 
plates left in the column with a layer of ketone under each 
plate gave H.T.U.’s about 20 percent higher than the 
freshly cleaned plates. Stainless steel plates boiled in 
distilled water and maintained wet, gave H.T.U.’s about 
half those obtained from the plates washed with ketone and 
dried before use. Moreover, the range of the amplitude 
and the frequency in which the column can be operated and 
the effect of these variables on the H.T.U.’s is narrowed 
upon treatment of the plates. These results are illus- 
trated with photographs of the droplets. 

Due to the favorable plate condition, the mass transfer 
rates obtained in this study are much higher than those 
reported by previous investigators. For the same reason, 
the effects of the operating variables is very small. In 
the range of the variables studied, the H.T.U.’s may be 
considered to have one value with a variation of + 37 
percent. 

However, although the effects of the variables are 
small, their trends are clear. They are as follows: In- 
creasing the amplitude or frequency decreases the H.T.U. 
up to the point of flooding. No optima were observed. 

The hole size has a much larger effect on the H.T.U. than 
does the percent free area of the plates. Higher through- 
puts give larger holdups and lower H.T.U.’s. Close plate 
spacing is desirable but uniform spacing is inefficient. 
The plates should be closely spaced at the inlet end of the 
dispersed phase and loosely spaced at the exit. 

The best operation is associated with high hold up and 
fine drop dispersion. All the variables are believed to 
affect mass transfer through the drop size. The highest 
mass transfer rates were observed in the vicinity of 
flooding. This held true no matter how the flooding was 
approached — by increasing the pulsation or throughputs 
or by decreasing the plate hole size and free area. 

The mass transfer rates are correlated by a poly- 
nomial as an additive function of the operating variables. 
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THE INTEGRAL ISOBARIC HEAT 
OF VAPORIZATION OF MIXTURES 


(L. C. Card No. Mic 61-1795) 


Fred Paul Stein, Ph.D. 
University of Michigan, 1961 


The iutegral isobaric heats of vaporization of the iso- 
propyl alcohol-water system and the acetone-water system 
have been measured in an essentially adiabatic flow 
calorimeter at atmospheric pressure. The integral iso- 
baric heat of vaporization is defined to be the enthalpy 
change which occurs when a mixture is totally vaporized 
under isobaric conditions — the initial state being saturated 
liquid at the bubble point and the final state being saturated 
vapor at the dew point. The data obtained have been used 
to construct accurate enthalpy-concentration diagrams for 
the systems studied and to serve as the criteria for evalu- 
ating methods of predicting integral isobaric heats of 
vaporization. In addition to the enthalpy data the vapor- 
liquid equilibria for the two binaries were determined, 
simultaneously in the same apparatus, and compared to 
similar data published in the literature. 

The flow calorimeter consisted primarily of a small, 
thermally insulated vaporizer in which vaporization was 
effected by the consumption of electrical energy ina 
submerged heater. A constant liquid level was maintained 
in the vaporizer by the gravitational flow of liquid from a 
large, constant-head preheater. The vapors which escaped 
from the vaporizer passed through externally heated lines 
to a condenser and returned to the preheater as liquid. 
The rate of cycling from the preheater, to the vaporizer, 
through the condenser, and back to the preheater was 
controlled by the amount of power supplied to the heater 
located in the vaporizer. The principal measurements 
which were required for determining the integral isobaric 
heat of vaporization were the power supplied to the heater 
and the amount of material vaporized in a given interval 
of time. 

The analyses for both systems were determined by 
density measurements in calibrated pycnometers. Analy- 
ses of the condensate (vapor) and the preheater liquid, 
which were identical, provided the composition of the 
mixture for which the enthalpy data were taken. A sample 
of the liquid contents of the vaporizer, in conjunction with 
the condensate (vapor) sample and the temperature and 
pressure in the vaporizer during the run, provided the 
necessary data to determine the vapor-liquid equilibria 
for the mixture. 

Heat transfer between the vaporizer and the surround- 
ings was minimized by a reduction of both the heat- 
transfer coefficients and the temperature difference. The 
coefficients were reduced by conventional means. The 
elimination of the temperature difference was effected by 
carrying out, in a chamber which surrounded the vapor- 
izer, a vaporization process identical to the one in the 
vaporizer. 

The integral isobaric heats of vaporization obtained 
for the two binaries studied in this investigation are esti- 
mated to be reliable within plus or minus 0.3 per cent. 
The data were correlated by an equation of the form 


+2, Ly 7, + (2) Cy + 2x CB MT2- Th) 


Ap = Zi Lit, 


where Ap is the integral isobaric heat of vaporization; 





z; and z, are the mole fractions of j and k, respec- 
tively; T, and T, are the bubble-point and dew-point 
temperatures of the mixture, respectively; Lj,7, and 
Ly, T, are the heats of vaporization of pure j and pure k, 
respectively, taken at the bubble-point temperature of the 
mixture; and Cp ; and Cp, are the ideal-gas specific 
heats of pure j and pure k, respectively, taken at the 
average temperature between the bubble point and dew 
point. This equation is quite simple to use. The average 
difference, without regard to sign, between the experi- 
mental data and the heats of vaporization calculated from 
the above equation was 0.8 per cent for isopropyl alcohol- 
water mixtures and 0.3 per cent for acetone-water 
mixtures. 

Application of the above equation to experimental data 
for methyl alcohol-benzene, acetone-benzene, methyl 
alcohol-water, ethyl alcohol-water, n-propyl alcohol- 
water and nitrogen-oxygen mixtures also produced satis- 
factory results. 
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KINETICS OF THE THERMAL DECOMPOSITION 
OF ETHANE TO ACETYLENE IN 
NONUNIFORM TEMPERATURE FIELDS 


(L. C. Card No. Mic 61-1801) 


Gordon David Towell, Ph.D. 
University of Michigan, 1961 


A kinetic study was made of the thermal decomposition 
of ethane at elevated temperatures and very short resi- 
dence times, to obtain acetylene as a major product. The 
reaction proceeded by a series of consecutive stops from 
ethane to ethylene to acetylene finally resulting in carbon. 
The experimental conditions needed of this study were 
very rapid heating to reaction temperature and an ex- 
tremely short residence time followed by a rapid quench. 
The temperature profile was peaked in shape with very 
steep gradients existing throughout a greater part of the 
reactor. A mathematical method was developed to obtain 
precise kinetic rate constant data from experiments con- 
ducted with nonuniform temperature distributions. 

A study of all of the three consecutive reactions at 
once would be too complex so that separate kinetic studies 
were made on the thermal decompositions of ethane, 
ethylene and acetylene. Separate experiments were con- 
ducted to determine the primary molecular products, the 
order of reaction for the formation of these products and 
the respective kinetic rate constants. The experiments 
were carried out in a steady state ceramic flow reactor 
heated by a platinum resistance winding. The gas tem- 
perature distributions were measured accurately with 
traveling thermocouples and the products were analyzed 
with a mass spectrometer. Data were obtained in the 
temperature range 730°C to 1330°C at a total pressure of 
1 atm with various amounts of nitrogen dilution. The re- 
sults from the three individual kinetic studies were then 
combined to give an over-all kinetic correlation. 

The significant reactions in the decomposition of 
ethane were found to be homogeneous first order forma- 
tions of ethylene and smaller amounts of methane. The 
rate constants for ethylene formation dropped off at the 
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higher temperatures due to inhibition of the reaction by 
secondary reaction products butadiene and propylene. 

The kinetic data were represented empirically by different 
apparent activation energies (E) for specified temperature 
ranges. The ethylene formation rate data were correlated 
in the temperature range 730°C to 900°C by an E of 82.4 
kcals/gm. mol. and an A (the pre-exponential factor in 
the Arrhenius equation) of 6.04 x 10° sec™’, from 900°C 
to 1350°C by an E of 35.4 kcal/gm. mol. and an A of 
1.25 x 10° sec™’, and above 1350°C by an E of 66.9 
kcal/gm. mol. and an A of 3.20 x 10** sec™*. The first 
order formation of methane from ethane was correlated 
by an E of 66.9 kcal/gm. mol. and an A of 1.60 x 10” 
sec™’. The rate data in the homogeneous decomposition 
of ethylene were correlated by a first order formation of 
acetylene with an E of 76.2 kcals/gm. mol. and an A of 
1.76 x 10** sec™*, and a parallel second order polymeri- 
zation to C, compounds with an E of 60.3 kcals/gm. mol. 
and an A of 2.63 x 10° liter gm. mol.~* sec™*. The rate 
data in the homogeneous decomposition of acetylene were 
correlated by a first order formation of carbon with an 

E of 61.9 kcal/gm. mol. and an A of 9.70 x 10*° sec™* and 
a parallel second order polymerization to Cs, compounds 
with an E of 44.6 kcal/gm. mol. and an A of 3.19 x 10” 
liter gm. mol.~* sec™*. All of the rate data were based 
on mols of Co. 

The technique developed here for analyzing the kinetic 
rate data gives good results and is generally applicable to 
all cases where a nonuniform temperature distribution is 
encountered. The over-all correlation for the reactions 
studied can be used to predict the product distribution for 
any selected reaction conditions. 
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MICROSCOPIC STUDY OF 
DROPWISE CONDENSATION 


(L. C. Card No. Mic 61-1678) 


John Francis Welch, Ph.D. 
University of Dlinois, 1961 


High speed motion pictures taken through a microscope 
were used to study the dropwise condensation of steam on 
three vertical copper surfaces. The condensing areas 
varied from .44 in’ to 23.6 in?. Dropwise condensation 
was induced by adding .005 - .05 weight per cent cupric 
oleate to the feed water in the steam boiler. This pro- 
moter produced excellent dropwise condensation in a 
recycle system for at least 10,000 hours. It also induced 
perfect dropwise condensation of ethylene glycol and 
glycerol on copper condensing surfaces. Profile photog- 
raphy showed the water droplets to have an average con- 
tact angle of 70° on the cupric oleate promoted copper 
surface. 

The surface AT varied from 0.4 to 47° F and the cor- 
responding heat fluxes ranged from 5000 to 85,000 BTU/ 
hr ft”. The steam side heat transfer coefficients in drop- 
wise condensation varied from 2,400 to 25,000 BTU/hr 
ft? °F and were always greater than those obtained during 
filmwise condensation. Heat balances indicated excellent 
experimental accuracy and the excellent agreement of the 
experimental filmwise coefficients with the theoretical 





coefficients calculated from the Nusselt equation further 
substantiated the validity of the experimental technique. 
The vapor velocity and inert gas concentration were ac- 
curately known for each run and the heat transfer data 
were readily reproducible. 

Motion pictures were taken through a metallographic 
microscope at 4000 frames per second giving a magnifi- 
cation of 11.2 diameters on the negative. The motion 
pictures showed for the first time that when two or more 
droplets coalesce, a part of the metal surface previously 
covered by the drops is exposed. Fresh vapor rapidly 
condenses in a thin layer on these bare areas at a rate 
determined by the surface AT. 

The following mechanism of dropwise condensation is 
proposed. Steam initially condenses on the bare con- 
densing surface in a thin layer which grows to a critical 
thickness of from 3.9 x 10~* to 6.5 x 107* mm. where it 
instantaneously fractures and the liquid rolls into drop- 
lets. The droplets grow primarily by collisions with one 
another. Each collision then exposes a new bare section 
where this process is repeated. An equation was derived 
to predict the heat transfer coefficient based on the heat 
transferred through these bare areas. The equation holds 
very well for data obtained in this and other investigations 
where the operating conditions were similar. 
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MATRIX ANALYSIS OF STRUCTURES 
(L. C. Card No. Mic 61-826) 


George Donaciano Dominguez, Ph.D. 
University of Colorado, 1960 


Supervisor: Associate Professor James Chinn 


This paper presents a method for the complete analysis 
of trusses, rigid frames, and ring girders. These struc- 
tures may be planar or spacial and may be loaded with 
concentrated as well as uniformly distributed loads. The 
structures considered may be supported on either rigid 
or elastic supports. 

The method is based on the derivation and solution of 
two sets of simultaneous equations. The first set estab- 
lishes the static equilibrium of the selected basic statically 
determinate structure and its solution furnishes the re- 
quired information for the formulation of the equations of 
consistent deformation. The second set consists of the 
Maxwell-Mohr equations which assure the consistent 
deformation of the statically indeterminate structure; the 
solution of this set of simultaneous equations yields the 
selected redundant forces. The forces acting on the stati- 
cally indeterminate structure are obtained by means of 
superposition and once these forces are determined, the 
required structural deflections can be found by means of 
the Maxwell-Mohr equations. The following equations, 
required for the analysis of a statically indeterminate 
structure, are derived in matrix form: (1) the equations 
of Static Equilibrium, (2) the equations of Consistent 
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Deformation, (3) the equations of Superposition, and 

(4) the Maxwell-Mohr equations. Matrix equations have 
the advantage of being concise and easily adapted for 
solution by a digital computer. 

In the analysis of structures subjected to uniformly 
distributed loads, a substitute system of concentrated 
loads, statically equivalent to the uniformly distributed 
loads, is utilized together with a correction matrix for the 
uniformly distributed load acting on each span. 

The method presented in this paper makes possible the 
programming of a digital machine solution which will 
yield the complete analysis of a structure for as many 
loading conditions as required. The same solution will 
yield as many structural deflections as required. The 
size of structure which can be analyzed and number of 
loading conditions and number of structural deflections 
which can be obtained is limited only by the capacity of the 
particular machine utilized. 
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STRENGTH AND BEHAVIOR OF 
PRESTRESSED CONCRETE BEAMS 
WITH WEB REINFORCEMENT 


(L. C. Card No. Mic 61-163) 


James Grierson MacGregor, Ph.D. 
University of Dlinois, 1960 


Outline of Investigation 





The purpose of this investigation was to study the 
behavior of simply-supported pretensioned concrete beams 
with web reinforcement and/or draped reinforcement. 
Particular attention was paid to inclined cracking and 
failure. 

Tests of 87 beams, 6 by 12 in. in cross section and 
spanning 9 ft are reported. Five beams were rectangular, 
while the rest were I-beams with 3-in. or 1 3/4-in. thick 
webs. Two had 2 by 24-in. composite slabs. The beams 
had 0.082 to 0.'712 percent longitudinal reinforcement 
which was straight in 68 beams and draped under the load 
points in the rest. The nominal prestress was 120,000 or 
60,000 psi and the concrete strength was 2310 to 7625 psi. 
Vertical stirrups were used with web-reinforcement 
ratios, based on the flange width and stirrup spacing, of 
0.038 to 0.327 percent. The stirrup spacing varied from 
2.25 to 10.5 in. The beams were tested under one or two 
concentrated loads with shear spans of 28 to 78 in. Seven 
beams were loaded with a simulated moving load. 

Each beam was tested to failure and records of load, 
deflection, strain and cracking were kept. Studies of the 
data resulted in empirical expressions for the inclined 
cracking and ultimate loads and a stirrup design procedure 
for bridge girders. 


Behavior of Test Beams 


Thirty-six of the beams reported failed in shear, 43 in 
flexure, 6 in a “transition” failure and 2 in bond. 

Two types of inclined cracks were observed in the 
tests: flexure-shear cracks which developed as a result 
of flexural cracks in a region of combined bending and 








shear; and web-shear cracks which originated in the web 
before flexural cracking in their vicinity. 

After inclined cracking the stirrups controlled the 
opening of the inclined cracks, preventing immediate 
failure. With increased load, the beams failed either in 
flexure or shear depending on the amount of web rein- 
forcement. In beams without web reinforcement, shear 
failures occurred with little increase in load beyond in- 
clined cracking. 

Shear failures occurred in several ways: (1) by 
crushing and distortion of the web due to the thrusts 
induced by arch action; (2) by crushing of the compression 
zone above the end of one of the inclined cracks; (3) by 
separation of the tension flange from the rest of the beam 
by cracks along the reinforcement; and (4) by fracture of 
the stirrups. In general, shear failures were violent, 
although in some cases the failure load and deflection 
were comparable to those for a flexural failure. 

The development of inclined cracking and the observed 
modes of failure for the beams with draped wires and the 
beams tested under moving loads were essentially similar 
to those for beams with straight wire and stationary loads. 


Test Results 


The load corresponding to the formation of a flexure- 
shear crack was found to be related to the flexural 
cracking load near its point of origin. The load corre- 
sponding to web-shear cracking could be computed on the 
basis of an uncracked section analysis. Draped reinforce- 
ment decreased the flexure-shear cracking load but in- 
creased the web-shear cracking load. Two expressions 
for the inclined cracking load were derived from the data. 
The average ratio of measured to predicted cracking loads 
for 192 tests in this and another test series was 1.00 and 
the mean deviation was 0.071. 

The strength of the beams with web reinforcement was 
computed assuming the additional strength after inclined 
cracking was related directly to the amount of web rein- 
forcement. For the beams failing in shear, the average 
ratio of the measured to computed strength was 1.00 and 
the mean deviation was 0.044. 

Finally, a stirrup design procedure is proposed and 
applied to a 70-ft bridge girder with straight, draped or 
partially unbonded tendons. 
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Studies by others on anaerobic digestion of primary 
sludge and mixtures of primary and activated sludge have 
been made in laboratory digesters, pilot units, and field 
installations. Such studies indicate that loadings of volatile 
material up to 0.35 pounds of volatile material per cubic 
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foot of digester capacity per day, (high-rate), could be 
digested in less than 15 days at temperatures near 30°C. 

In order to evaluate the effects of temperature, loading, 
and detention time on the high-rate anaerobic digestion of 
activated sludge, laboratory scale studies were made, and 
the data are presented in this thesis. 

Nine digester units were operated in parallel. Three 
groups of three digesters each were incubated in separate 
constant temperature baths at 32.5°C, 42.5°C, and 52.5°C, 
respectively. Each digester was equipped with a dia- 
phragm pump to recirculate the gas evolved from the 
digestion process; thus, maintaining a “mixed liquor” 
condition in the digester. 

The substrate was thickened activated sludge, which 
was fed to the digesters in concentrations sufficient to 
provide loadings of 0.10, 0.20, and 0.30 lb VM/CF/Day. 
Fresh sludge from a common supply was added once daily 
to each digester. The volume of sludge added was equal 
to that of the “mixed liquor” displaced. Theoretical de- 
tention times of 6 and 12 days established the volume of 
sludge to be displaced daily, for a given loading. 

The performance of the digesters was evaluated on the 
basis of reduction in volatile material and the volume of 
gas produced. A parameter which relates the quantity of 
gas produced per unit of volatile material destroyed per 
unit time, (CF/lb VM destroyed/Day), is preferred to 
measure the performance of a digester. Supplementary 
data, including gas quality, pH, volatile acids, and alka- 
linity, complete the measurement of digester activity. 

The data indicate an increase in the reduction in 
volatile material with an increase in temperature, loading, 
and detention time. 

Temperature has a characteristic influence on gas 
production. For a given loading and detention time mini- 
mum volume of gas is produced at 42.5°C, maximum gas 
production occurs at 32.5°C, and an intermediate value is 
observed at 52.5°C. The nature of the inhibitory factor 
evidenced at 42.5°C is unknown, but it is postulated that 
the microbial population is in a transition from mesophilic 
to thermophilic enzyme systems. The volume of gas 
produced, at a given temperature, increases with an 
increase in loading and detention time. 

The ratio of gas produced per pound of volatile matter 
destroyed per day (CF/lb VM destroyed/Day) increases 
with an increase in loading and detention time. However, 
temperature influences the ratio in the same way as tem- 
perature affects gas production. 

Temperature, loading, and detention time have a sig- 
nificant influence on the digestion process. The effect of 
temperature on the digester performance is the same for 
the various loadings and detention times; thus, the data 
indicate that the effect of temperature on the digestion 
process is independent of loading and detention time; and 
that loading and detention time are interdependent. 

Therefore, in order to accurately evaluate the per- 
formance of a digester, operating at a given temperature, 
the loading should be considered at the various detention 
times. 

The composition of the gas is not markedly influenced 
by the loading. However, the influence of temperature on 
the gas quality is noticeable. The gas produced at 32.5°C 
and 52.5°C is richer in methane and poorer in carbon 
dioxide than the gas produced at 42.5°C. At 42.5°C and 
52.5°C the concentration of nitrogen is greater than at 
32.5°C. The source of this increase in nitrogen gas at 





the higher temperatures is unknown, and warrants further 
investigation. 
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The purpose of this investigation was to obtain realistic 
design procedures for the determination of the static live 
load distribution to the floor system of steel railway 
bridges. These design procedures were determined by: 
(1) analyzing theoretically the distribution of load to vari- 
ous types of bridge floor systems, (2) correlating the 
results of these analyses with those of actual bridge tests, 
and (3) deriving a method of computing the live load dis- 
tribution, based on the methods of analysis and the results 
of the solutions. 

Two basic categories of bridge floor systems were 
studied in this investigation. The first floor system con- 
sisted of a number of transverse floorbeams supported by 
heavy longitudinal edge girders or trusses and the second 
consisted of a number of longitudinal beams connected by 
a series of transverse diaphragms. In addition to the 
study of the two general bridge types, results were ob- 
tained which indicated the effect of size and spacing of the 
floorbeams, the type of floor covering, diaphragm, ballast 
and number of tracks. 

To obtain the numerical solutions for the load distri- 
bution in the floor system, the bridge floor was simulated 
by a grid of beams supporting a metal floor plate and/or 
concrete deck slab. There were two methods of analysis 
used in the solution of the behavior of the grid: (1) a mo- 
ment distribution procedure and (2) the orthotropic plate 
theory. The first of these two methods assumes non- 
composite action between the slab and the beams whereas 
the second method assumes full composite action. The 
effect of the ballast was obtained by modifying the concen- 
trated load with the beam-on-elastic-foundation analysis. 

By the simplification of the methods of analysis or by 
the approximation of the numerical results showing the 
effect of the component parts of the floor system, design 
procedures are presented for four general types of steel 
railway bridges: 


(a) Bridges with transverse floorbeams with slab. 
(b) Bridges with transverse floorbeams without slab. 
(c) Bridges with longitudinal beams with slab. 


(d) Bridges with longitudinal beams without slab. 
Microfilm $2.75; Xerox $6.60. 136 pages. 
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HYDRODYNAMICS OF FLOW 
INTO CURB-OPENING INLETS 


(L. C. Card No. Mic 61-1259) 


Richard Junior Wasley, Ph.D. 
Stanford University, 1961 


A theoretical analysis and experimental investigation 
of the hydrodynamic problem associated with the curb- 
opening inlet is presented. The goal is to provide infor- 
mation to aid in the rational design of highway inlets. The 
channel (or gutter) considered is triangular in cross- 
section with one side nearly vertical, placed on a continu- 
ous grade with no depression in the channel bottom. Ata 
certain distance from the upper end sufficient to establish 
uniform flow conditions, the vertical side terminates 
abruptly; this marks the beginning of the section under 
study. The length of the opening is sufficient to allow all 
the flow to pass over the inlet lip. 

Slopes greater than the critical are investigated ana- 
lytically and experimentally; some data on flows in or 
very near the subcritical regime are also obtained. The 
channel flow is treated as steady and uniform on a smooth 
surface with no rainfall or lateral inflow occurring. The 
analysis is divided into two phases: (1) the instantaneous 
failure of a dam behind which a triangular reservoir (in 
section) exists, is superposed upon (2) a certain incoming 
velocity distribution. The velocity distribution is given 
experimentally and also theoretically by utilizing a form 
of Darcy’s equation. The exact frictionless solution of the 
non-linear dynamic and continuity equations associated 
with the dam failure is taken from a known solution. An 
approximate solution to this problem is also developed 
and compared with the exact treatment. 

There is a natural breakdown of the total curb-opening 
inlet flow into two definite sections, one unaffected by the 
presence of the opening and the other a direct result of it; 
the superposition procedure (i.e., the combination of the 
two separate solutions above) is developed on this basis. 
The boundaries of the two zones are obtained analytically; 
moreover, a finite incremental method is developed for 
plotting the interior streamlines. Agreement with experi- 
ment is satisfactory. A sufficient range of slopes (trans- 
verse and longitudinal) and flow rates is investigated to 
describe most practical situations. 

Microfilm $2.75; Xerox $7.40. 155 pages. 


ENGINEERING, ELECTRICAL 


APPLICATIONS OF FEEDBACK 
CONTROLLED CORE COMPUTING CIRCUITS 
TO ANALOG-DIGITAL CONVERSION 
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Cecil Harold Coker, Ph.D. 
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With still increasing interest in numerical computation 
and instrumentation methods and in pulse-code transmis- 





sion, there is a growing need for simpler and thus more 
reliable and less expensive analog to digital and digital to 
analog conversion techniques. Size and reliability of con- 
version equipment is a disturbing problem in missile 
telemetering and guidance. Cost and complexity of con- 
version equipment is the principal limitation to the use of 
pulse-code modulation in portable radio communication. 

Of the numerous circuits made possible or practical 
in the past decade by the introduction of transistors, a 
class of positive feedback switched transistor-magnetic 
core devices is among the more interesting because of its 
unusual combination of characteristics. The most widely 
accepted of this group is the D-C to A-C square wave 
oscillator. Its efficiency and voltage regulation approach 
those of a transformer and its repetition rate is a linear 
function of the applied voltage with accuracy approaching 
that of secondary standards. Modifications of the circuit 
include nonbinary counters and adders, whose operations 
are not adversely affected by wide variations of supply 
voltage, or other external variables. The adder principle 
can be extended to continuous variable sample data. The 
continuous variable adder can be used for analog to digital 
encoding and decoding. 

This paper contains a study of some general charac- 
teristics of feedback magnetic devices with emphasis on 
those characteristics which can apply to pulse-code 
modulation. An analysis of the principles and conditions 
of operation of basic devices is given, based on experi- 
mental data. Primary sources of error are discussed 
and, in some cases, optimum design principles are pre- 
sented. 

A survey of conventional circuit analog-digital sys- 
tems is given, with particular attention to methods suitable 
for use with feedback core devices. Some requisite fea- 
tures of a core encoding system are stated and, using 
these as a guide, a number of encoding and decoding 
systems, both binary and nonbinary, are suggested. Based 
on the performance of two experimental encoders, capa- 
bilities of several types of systems are discussed. 

Salient features of core encoders are declared to be 
circuit simplicity and reliability, since a typical encoder 
will comprise only three cores and from nine to twelve 
transistors, all operated in the switching mode. It is con- 
cluded that, for some applications, feedback controlled 
encoders and decoders may prove superior to existing 
devices. Microfilm $2.75; Xerox $9.00. 197 pages. 
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This thesis presents an investigation of the charac- 
teristics of a linear accelerator excited by means of a 
resonant cavity. The results, however, are valid for 
circular structures with large radii of curvature and which 
have their resonant cavities spaced sufficiently far so that 
there are no coupling effects. 

The investigation is carried out on two types of 
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geometrical configurations which form the limiting cases 
of a structure of interest to the accelerator group of Mid- 
western Universities Research Association. 

The electric and magnetic fields within the cavity and 
accelerator are determined by solving the coupled regions 
problem of an accelerator coupled to a cavity through a 
gap. This is done by solving for the tangential electric 
field in the gap. The method consists of solving an inte- 
gral equation which expresses the continuity of H at 
the gap. 

Two procedures are used to solve the integral equation. 
They are based on approximating the unknown function by 
a sequence of linear functions of unknown slopes. By 
solving a difference equation and manipulating the mathe- 
matics, the coefficients of the unknown slopes are deter- 
mined explicitly and the integral equation is then able to 
be approximated by an expression of the form 


P P 
g(x) = yy a; hj (x) 
j=i 


From this expression the unknown slopes, aj, are 
determined by 


1. assuming the expression is an equation and arbi- 
trarily picking values of x at which the equation must be 
satisfied, 


2. a least square fit solution. 


Both methods gave satisfactory results, however the 
point matching method was used almost entirely because 
it resulted in considerable computer time saving. 
Referring to the cut-away view of the cavity- 
accelerator configuration in Fig. 1, we define the following 
nomenclature in order to list the conclusions of this thesis 
compactly. 


1. “gap opening” --- the ratio of gap length to cavity 
length (d/c), 

2. “cavity ratio” --- the ratio of cavity length to cavity 
width (2c/w), 


3. “cavity-accelerator ratio” --- the ratio of cavity 
width to accelerator radius (w/a). 
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Fig. 1. 


Some of the conclusions of this thesis are--- 


1. If the axial field on the axis is of interest, no seri- 
ous error results if the gap field is replaced by a constant 
field equal to the former’s average value. A necessary 
consequence of this -- and substantiated by computer 
analysis -- is that also no serious error results in the 
computation of energy transfer between the electric field 
and particles on the axis. 


2. In order to transfer maximum energy to particles 
along the axis, the electric field should be concentrated 
in a narrow region of the tube. This can be achieved by 
making the gap opening small, and to some extent, by 





making the cavity ratio and cavity-accelerator ratio 
small. 


3. The normalized tangential gap field is practically 
invariant with respect to frequency over the range “dc” 
to below the second resonant frequency. 


4. The lowest resonant wavelength is increasing for 
decreasing gap opening. In the limit as the gap length 
approaches zero, the resonant wavelength is unbounded. 


5. For a fixed gap opening and fixed cavity-accelerator 
ratio, resonant wavelength is decreasing with decreasing 
cavity ratio. 


6. For a fixed gap opening and cavity ratio of one, the 
lowest resonant wavelength is near linearly related to 
cavity-accelerator ratio within the range one to nine. 
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A CERENKOV RADIATOR FOR 
THE PRODUCTION OF MILLIMETER 
AND SUBMILLIMETER WAVES 


(L. C. Card No. Mic 61-1611) 


Charles Eldred Enderby, Ph.D. 
University of Llinois, 1961 


A method is presented by which millimeter and sub- 
millimeter power can be generated and radiated into free 
space at the watt level. The method uses a combination 
of electronic and physical optic techniques. The elec- 
tronic technique involved is the generation of Cerenkov 
power by passing a bunched megavolt electron beam 
through a non-resonant isotropic dielectric medium. The 
optical techniques are used to shape the dielectric to form 
the desired radiation pattern. One dielectric shape is 
suggested and analyzed that has produced 0.6 watts of 
power at a wavelength of 8 millimeters in a fairly sharp 
pattern. The pattern width was about 6° and the pattern 
was accurately predicted by the theory. With the same 
cone, the pattern width becomes sharper at higher fre- 
quencies and the power level can be made to stay at about 
the same level or higher by using a K-band Rebatron 
instead of the S-band one now being used. 
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THE IDENTIFICATION OF LINEAR SYSTEMS 
BY MEANS OF CORRELATING FILTERS 
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A method of determining the impulse response of a 
linear system with a correlating filter is applied to proc- 
ess identification for adaptive control. Requirements on 


' the filter characteristics arising from this application are 


discussed. To reduce the noise at the output of the filter, 
a method is proposed in which a number of tests are made 
in succession and the results of the tests are added together 
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by a recirculating delay line or similar device. Optimum 
design of the correlating filter and a test signal necessary 
in the scheme are determined on the basis of minimum 
mean-square error of the estimate. The optimization of 
the number of tests included in a single measurement is 
described. 

The general results are applied to two examples. First 
a known, slowly time-varying process is measured. Opti- 
mum design is given for this case, and curves showing the 
optimum number of tests for a special mode of time varia- 
tion are included. Second the problem of measuring a 
member of an ensemble of fixed processes is treated. 
The results of a digital computer simulation are given. 

Another method of reducing output noise makes use of 
a constantly revised reference model. It is shown that 
this method is usually superior to the coherent integration 
scheme, but that the reference model does not always con- 
verge to the correct state. Results of a digital computer 
Simulation showing both good and poor convergence are 
given. Finally extensions to the multi-input, multi-output 
case together with some attendant complications are dis- 
cussed. Microfilm $2.75; Xerox $4.60. 89 pages. 


INDUCED CURRENT DISTRIBUTION ON 
A CONDUCTING CIRCULAR DISC 
PLACED BENEATH A VERTICAL ANTENNA 


(L. C. Card No. Mic 61-835) 


James Edward Lindsay, Jr., Ph.D. 
University of Colorado, 1960 


Supervisor: Professor C. T. A. Johnk 


An attempt is made at finding the induced current dis- 
tribution on a circular disc of perfect conductivity and 
infinitesimal thickness placed beneath a vertical antenna. 
Because of symmetry, the magnetic field is given by only 
the ¢-component in the circular cylindrical coordinate 
system. This component satisfies the scalar wave equa- 
tion but has mixed boundary conditions. Using cylindrical 
wave functions, arrived at via the Hankel transform, a set 
of dual integral equations is formulated. This thesis 
outlines a method of solving the dual integral equations, 
and checks the results against experimental ones. 

For the case of placing the lower end of the antenna in 
contact with the disc, the results are not too good, i.e., 
they do not compare too favorably with results given by 
Leitner and Spence. However, it appears that for situa- 
tions requiring the lower end of the antenna to be a finite 
distance above the disc the method will yield much better 
results. This latter case was not investigated in detail. 

Appendix II also shows the magnetic field directly 
above and below the disc to be related to the well known 
results for the magnetic field found above an infinite per- 
fectly conducting ground plane. 
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THEORETICAL LIMITATIONS OF GAIN AND 
BANDWIDTH IN WIDE-BAND TRANSISTOR 
AND ESAKI DIODE AMPLIFIERS 


(L. C. Card No. Mic 61-1237) 


Joseph Skinner Logan, Ph.D. 
Stanford University, 1961 


This report is the result of an attempt to establish 
rigorously the ultimate limitations on gain and bandwidth 
of transistor wide-band amplifiers. A primary restriction 
in the study is that the limitations be derived for ampli- 
fiers which are either completely or approximately uni- 
lateral. 

Results are obtained for unilateralized common-base 
and common-emitter amplifiers cascades. A scattering 
matrix description of the interstage is used, leading to 
integral constraints upon power gain as a function of fre 
quency. The integrals are evaluated for an idealized 
power gain response which gives a measure of ultimate 
amplifier performance in terms of equivalent circuit 
parameters. Relative merits of common-base and com- 
mon-emitter amplifiers are discussed. Two examples of 
transistor amplifier interstage design are presented, 
showing how closely one can estimate performance ina 
given situation using the derived limitations. It is also 
shown how the methods used to derive the limitations lead 
directly to a design procedure. 

Gain-bandwidth limitations for Esaki-diode linear 
amplifiers are derived using the same techniques as for 
transistor interstages. Three different amplifier types 
are considered and compared and a design example is 
presented. Microfilm $2.75; Xerox $6.00. 122 pages. 


HIGH LEVEL INJECTION EFFECTS 
IN TRANSISTORS 


(L. C. Card No. Mic 61-1239) 


Robert Audley Manhart, Ph.D. 
Stanford University, 1961 


A detailed theoretical analysis of the one-dimensional 
diffusion transistor, including the effect of the electric 
field present in the base, is presented for general base 
boundary conditions. The previous restriction toa 
reverse-biased collector junction is removed. Expres- 
sions are derived for the electric field intensity and 
minority carrier density throughout the base. The base 
stored charge is determined, and also its rate of change 
with minority carrier current, which is shown to be in- 
versely proportional to the characteristic frequency wg 
of the transistor. The quasi-Fermi levels throughout the 
transistor are considered in some detail, and the total 
voltage drop across the transistor is determined for gen- 
eral boundary conditions. Previously reported special- 
case theories are unified into a coherent whole. Junction 
boundary relations are considered in detail, and the limi- 
tations of the usual boundary conditions are presented. 

The equations pertaining to the diffusion transistor are 
then modified by the inclusion of base recombination, 
assuming this to obey the mass-action law. A partial 
general analytic solution to these equations is determined, 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





ENGINEERING 3399 





but its form is such as to preclude its being of any practi- 
cal value. Solutions obtained by use of an analog com- 
puter are then presented, generally in graphical form. In 
general, the same quantities are discussed as were pre- 


‘sented for the theoretical study without base recombination. 


In addition, the variation of a with various parameters is 
treated. The total voltage drop across the transistor in 
saturation is calculated and compared with the result 
obtained from the simple lumped model of Linvill. Ina 
typical case, the voltage drop calculated from the simple 
model is only of the order of one-sixth that calculated 
from the results of the present study, including the effects 
of the electric field and recombination in the base. 

Finally, the equations of the drift transistor, including 
base recombination according to the mass-action law, are 
derived. One special-case analytic solution is obtained, 
but, unfortunately, for conditions that do not appear to be 
commonly met. The general equations are then modified 
for solution by an analog computer, and the results of the 
computer solution for an exponential doping density varia- 
tion of 100 to 1 across the base are presented in graphical 
form. In general, results are given corresponding to those 
presented for the diffusion transistor including base 
recombination. In addition, the variation of the input ca- 
pacitance and the forward transconductance of the first- 
order incremental equivalent circuit with emitter current 
is presented. 
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PARAMETRIC PUMPING 
OF SPACE-CHARGE WAVES 


(L. C. Card No. Mic 61-1240) 


James Edward Monson, Ph.D. 
Stanford University, 1961 


Parametric pumping of space-charge waves is investi- 
gated in some detail because of its promise of low-noise 
amplification. Attention is concentrated upon the pumping 
of longitudinal space-charge waves in a thick electron 
beam by means of pump-frequency electric fields which 
propagate along a pump circuit in close proximity to the 
beam. 

A simple theory of parametric pumping is presented 
from two viewpoints. The first viewpoint, the Lagrangian 
approach, shows that the differential equation of motion 
for a pumped electron is a Mathieu equation, the classical 
equation of parametric excitation. Solution of the Mathieu 
equation gives a gain expression for a fast space-charge- 
wave amplifier. From the second viewpoint, the Eulerian 
approach, a parametrically driven space-charge-wave 
equation is derived. Both a fast-space-charge-wave 
amplifier and a slow-space-charge-wave noise stripper 
are analyzed, using this approach. The theory is con- 
sistent with the Manley-Rowe relations. 

An experimental device exhibited parametric amplifi- 
cation of the fast space-charge wave at 2000 Mc. However, 
the amplification was noisy, and the gain was less than 
predicted by the simple theory. An experimental device 
for parametrically stripping the noise from a slow space- 
charge wave exhibited negative results. It is suggested 
that the departure from simple theory of the experimental 





results of both devices is caused primarily by parametric 
excitation of higher-frequency idler waves which are not 
accounted for in the simple theory. 

As a final topic, an analysis is presented for a fast- 
space-charge-wave amplifier in which a circuit mode is 
present at the idler frequency. It is found that when the 
idler-circuit wave number is chosen to eliminate the 
excitation of higher-frequency idlers, as would seem to 
be essential for low noise, then the amplifier gain is 
negligible. It is concluded that devices designed to make 
use of parametric pumping of space-charge waves must 
operate in a highly dispersive region of the space-charge 
medium if they are to exhibit useful results. 
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HOLLOW-BEAM ELECTROSTATICALLY FOCUSED 
HIGH-POWER TRAVELING-WAVE TUBE 


(L. C. Card No. Mic 61-1242) 


Gabriel Novick, Ph.D. 
Stanford University, 1961 


A high-power traveling-wave tube using periodic elec- 
trostatic focusing was designed in accordance with the 
procedure outlined by C. C. Johnson in Stanford Technical 
Report No. 406-1, October 29, 1957. A hollow electron 
beam was used, with a single r-f helix on the outside, 
biased at a small negative potential with respect to the 
anode. A set of periodic disks was used on the inside of 
the electron beam. These disks were connected alter- 
nately to a negative and a positive focusing voltage with 
respect to the anode. The tube was constructed and tested. 
The d-c beam transmission obtained was considerably 
below the design objective. In addition, the voltage break- 
down between adjacent focusing disks in the presence of 
the electron beam was below its value with no electron 
beam present. Although the d-c transmission tests did 
not agree well with Johnson’s design equations, the r-f 
tests which were made at the reduced beam current and 
power agreed very well with the established traveling- 
wave-tube theory. 

A new theory was derived which agrees very well with 
the d-c beam transmission obtained. The resulting equa- 
tion relates the beam perveance to the magnitude of the 
focusing electric field along the inner beam edge. An 
additional condition was obtained which shows that the 
magnitude of the focusing electric field must decrease to 
zero as the distance between the electron beam and the 
focusing structure decreases to zero. This explained the 
limitation of the d-c beam transmission. Therefore, if the 
distance between the electron beam edge and the focusing 
structure is increased, with a corresponding increase of 
the focusing voltage, the original tube design objectives 
can be achieved. ~ 
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THE SENSITIVITY OF 
FEEDBACK CONTROL SYSTEMS 
TO PARAMETER VARIATIONS 


(L. C. Card No. Mic 61-1245) 


William Randolph Perkins, Ph.D. 
Stanford University, 1961 


Following a statement of the sensitivity problem and a 
brief review of previous work on this problem, we define 
a normalized sensitivity function in terms of a perform- 
ance criterion P and a varying parameter a. The useful- 
ness of this definition in our approach to the problem is 
described. The cases in which the performance criterion 
is mean square error, closed-loop pole position, or 
damping ratio are discussed in particular. Special empha- 
sis is given to the important situation in which the varying 
parameter a is in the plant (fixed components) of a feed- 
back control system. Various physical realizations are 
compared on the basis of sensitivity; and design aids 
useful in the synthesis of low-sensitivity systems are 
developed. Examples illustrative of these procedures are 
given. Both small- and large-scale changes are con- 
sidered. A derivative form of the Taylor-series re- 
mainder is used to explore the relationship between the 
resulting infinitesimal and incremental sensitivities. 

A probability approach to the analysis of the effects of 
large-scale changes is also developed. The sensitivity of 
sampled-data systems is studied, with system pole position 
as the performance criterion, and the changing parameter 
appearing either in the plant or in the digital compensating 
network. Again, relations useful in design are developed. 
Finally, finite-settling-time sampled systems are con- 
sidered from the point of view of both small- and large- 
scale parameter changes. Analog computer simulation 
studies illustrating the sensitivity of such systems are 
given. Microfilm $2.75; Xerox $4.00. 72 pages. 


TRIGGERING OF AVALANCHE TRANSISTOR 
PULSE CIRCUITS 


(L. C. Card No. Mic 61-1250) 


Robert Boehm Seeds, Ph.D. 
Stanford University, 1961 


The phenomenon of avalanche multiplication in the 
collector junction of so-called avalanche transistors 
enables these devices to be used in regenerative pulse 
circuits for the production of millimicrosecond-duration 
pulses. There are several important applications of such 
circuits which require first of all that they be triggerable 
and secondly that the time delay between application of 
the trigger and output of the pulse be as short as possible, 
or more specifically on the order of a few millimicro- 
seconds. 

This paper describes a new method of triggering 
avalanche transistor pulse circuits which is called “col- 
lector” triggering and which meets the above requirement 
of having associated delays of only a few millimicrosec- 
onds. A quantitative theory is developed which gives the 
optimum biasing conditions for these circuits and which 
is able to predict with a fair amount of accuracy the delays 





to be expected for a specific form of collector triggering. 
The theory is then qualitatively extended to show that in 
more practical collector triggering circuits comparably 
short delays should also be expected. Experimental meas- 
urements of actual trigger delays tend to support the 
theory. 

It is also shown that collector type triggering is appli- 
cable to circuits employing punch-through avalanche 
transistors or transistors wherein punch-through of the 
base region occurs simultaneously with avalanche multi- 
plication. These circuits are capable of producing pulses 
with one or two watts of peak power density having base 
widths of less than one millimicrosecond, and they exhibit 
trigger delays of three or four millimicroseconds when 
driven with a normal amount of trigger power. 

Microfilm $2.75; Xerox $5.00. 99 pages. 


SYNTHESIS OF ELECTROMAGNETIC 
FIELD DISTRIBUTIONS FOR 
ELECTRON-BUNCHING ACCELERATORS 


(L. C. Card No. Mic 61-204) 


Harold Aylesworth Spuhler, Ph.D. 
University of Llinois, 1960 


The purpose of this report is to describe the problems 
encountered in the investigation of methods of generating 
high-energy bunched electron beams having high harmonic 
content at wavelengths in the submillimeter region. The 
objective of the research is to extend the operating fre- 
quency of microwave accelerating structures from S-band 
to X-band or K-band in order to reduce the harmonic num- 
ber required to reach the submillimeter region. 

The problems arising during the investigation are of 
two general types. The first studied is the mathematical 
formulation of the electromagnetic field distribution which 
in theory produces the highest harmonic content in a high- 
energy bunched electron beam. The second studied is the 
methodology required to develop synthesis techniques which 
permit the physical realization of the field distributions. 

The approach to the first type involves the use of 
analog and digital computers to make an exploratory sur- 
vey of the theoretical bunching properties of many dif- 
ferent combinations for the functional form of the amplitude 
and phase velocity distributions for the field. Exponential 
functions, cosinusoidal functions, linear functions, and 
constants are used. The relativistic equation of motion is 
solved for each case with steps in injection phase and with 
various injection velocities. These solutions yield fami- 
lies of single-particle trajectories which are profiled for 
the purpose of evaluating the bunching. Space charge is 
neglected and the integration is taken on axis so that only 
the longitudinal electric field is considered. 

The results of the survey indicate that the phase 
velocity should increase rapidly over the first portion of 
the acceleration pathand should approach its final value 
asymptotically. The shape of the amplitude distribution 
does not seem to be critical except that its slope should 
be positive if the oscillations of the accelerated electron 
are to be quickly damped. The exact shape may vary 
widely without serious deterioration of the bunching as 
long as the magnitude is high. 
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The approach to the synthesis problem involves the 
application of the slow-wave properties of a circular 
metallic waveguide loaded with a concentric dielectric 
tube. The phase velocity for such a geometry may be 
varied by changing the thickness of the dielectric. It is 
assumed that if the dielectric is continuously tapered the 
phase velocity varies continuously and is therefore a 
function of axial position. 

The amplitude distribution is obtained in a similar 
way. The coefficient for the axial electric field is ob- 
tained by assuming that the longitudinal power flow is 
constant. Alternatively the power delivered to the struc- 
ture may be equated to the power losses. This relation 
also yields the amplitude coefficient for given average 
power. Reflections from the taper are neglected and the 
amplitude is assumed to vary continuously as the dielec- 
tric thickness is varied. 


The approximation technique is experimentally verified. 


To fix the mode of operation and thus insure realization of 
the correct phase velocity the structure is made resonant. 
The length for resonance is found by equating the integral 
of the propagation function to nz. Measured results are 
in close agreement with predicted values for the design 
frequency and for the location of nulls and maxima, but 
the measured relative amplitude does not agree with pre- 
dicted values. This is probably the result of neglect of 
the reflections from the taper. It is better to use the 
measured amplitude distribution in the calculations which 
evaiuate the bunching properties. 

Microfilm $2.75; Xerox $6.40. 133 pages. 


A STUDY OF CORONA DISCHARGE NOISE 
IN AIRCRAFT ANTENNAS 


(L. C. Card No. Mic 61-1258) 


Arthur Vassiliadis, Ph.D. 
Stanford University, 1961 


One of the more serious problems in aircraft com- 
munications is the radio noise interference which is 
caused by corona discharges on the aircraft. Although 
corona discharge noise has been known for a long time 
and attempts to eliminate the interference date back to 
1937, very little is known concerning the exact nature of 
the noise pulses at the antenna terminals. Thus, the basic 
reason for this study is to investigate the characteristics 
of this noise. 

When an aircraft flies through clouds, it develops a 
high negative charge due to the triboelectric effect of the 
impact of the ice particles in the cloud. Eventually, the 
electric field at the extremities, such as the wing tips, 
becomes sufficiently high for negative point corona dis- 
charges to occur. The discharge, which consists of 
numerous high energy pulses of current, causes electro- 


magnetic interference which couples to an aircraft antenna. 


The character of the noise pulses at the antenna depends 
not only on the original characteristics of the corona but 
also on the aircraft structure and aircraft resonances 
which influence the frequency spectrum of the pulses. 
The method used to determine the noise pulse charac- 
teristics may be divided into two parts. The first part is 





the study and measurement of the corona discharge pulse 
shapes and statistics. The second involves an evaluation 
of the electromagnetic coupling to a particular antenna. 
Techniques developed at SRI made it possible to measure 
the power spectrum of the noise source and the magnitude 
of the coupling function from the various vulnerable spots 
on the aircraft to a particular antenna location. Using 
these measurements and the antenna input impedance 
rational function approximations are obtained for the 
coupling functions. These functions are interpreted as 
network transfer functions where the corona pulse, as 
determined from measurements, is the input, while the 
output is the noise pulse at the antenna terminals. The 
characteristics of the noise are calculated for a particular 
aircraft and antenna, e.g., a Boeing 707 tail-cap antenna. 
In view of the interest in interference noise reduction, 
a large portion of this study is devoted to the analysis and 
comparison of the two major methods. The first method, 
which attacks the problem at the source, makes use of 
decoupled dischargers so as to discharge the aircraft as 
noiselessly as possible. The second method, that of 
blanking, is the primary electronic interference reduction 
method and it has received considerable attention. It is 
shown that under relatively heavy charging conditions the 
decoupled discharge method assuming 50 db of decoupling 
is superior to a blanker operating under ideal conditions. 
Microfilm $2.75; Xerox $5.60. 113 pages. 


ON THE NUMERICAL ANALYSIS 
OF MAGNETIC AMPLIFIER CIRCUITS 


(L. C. Card No. Mic 61-1202) 


Burton Howard Wayne, Ph.D. 
Michigan State University, 1960 


In the years 1948-52 a great deal of work was done by 
many people to qualitatively explain the operational prin- 
ciples of the magnetic amplifiers. Many articles have 
been written on this subject. During this period the em- 
pirical design of magnetic amplifiers was developed 
extensively. However, in recent, most of the published 
papers have dealt with the application of magnetic ampli- 
fiers to specific circuitry and the analysis has been 
limited to a few people. 

In this thesis, a new formulation technique is de- 
veloped, by considering the core characteristic as a func- 
tion of the ampere-turns variables. The core character- 
istic is considered to be the saturation curve, with finite 
slope, of a ferromagnetic inductor. The formulation 
procedure in the example yields a pair of first order 
simultaneous differential equations which are explicit in 
the derivatives. The coefficients of the derivatives are 
functions of only the ampere-turns variables. 

A review of linear transformations of variables for 
two-winding inductors and the extensions to inductors with 
k-windings is’ given in Section II. 

In Sections III and V theorems are developed to give a 
criterion for the locations of the inductors in the network 
such that the ampere-turns variable will appear explicitly 
in the system equations. 

The arrangement of the elements of terminal and 
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transformation equations, such that they may be written 
systematically is the subject of Section IV. 

The details of formulating the system equations such 
that they are adaptable to a computer solution is given by 
an example, in addition to the computer program used. 

Microfilm $2.75; Xerox $3.00. 56 pages. 
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FLOW REGIME DATA AND DESIGN METHODS 
FOR CURVED SUBSONIC DIFFUSERS 


(L. C. Card No. Mic 61-1223) 


Robert William Fox, Ph.D. 
Stanford University, 1961 


A systematic map of flow regimes in two-dimensional, 
subsonic, curved diffusing passages is presented together 
with a method for using this information to design arbi- 
trary, non-separating, high performance subsonic curved 
diffusers. 

An extension and refinement of the work of Moore and 
Kline (NACA TN 4080) is presented for the flow regimes 
found in straight-walled diffusers. The present work also 
provides a necessary check and tie point for the flow 
regimes in the apparatus employed. The present work is 
in basic agreement with the previous work of Moore and 
Kline; however, several refinements and one basic change 
are presented. The change involves the line of first ap- 
preciable stall; the line was found to drop off more rapidly 
than suggested by the data of Moore and Kline for larger 
values of diffuser centerline length to throat width 
ratios, N/W,. 

The systematic map of flow regimes in curved diffusing 
passages is presented, in steps of ten degrees, for a range 
of flow turning angles from zero to ninety degrees. Each 
curved diffuser geometry tested had a circular arc center- 
line and a linear area distribution normal to the center- 
line. Thus the only additional parameter introduced beyond 
those of the straight-walled diffusers was the turning 
angle. In these units turning angle had little or no effect 
on the location of first appreciable stall for turning angles 
up to a value of forty degrees. At turning angles greater 
than forty degrees the effect of increased turning angle 
was to decrease the divergence angle of the diffuser where 
first stall appeared for all values of N/W,. The drop off 
was greatest for the lower values of N/W,. The line of 
first appreciable stall showed a peak in divergence angle 
as a function of N/W, for all values of turning angle equal 
to, or greater than, fifty degrees. The line joining these 
peaks was essentially a line of constant area ratio. The 
divergence angle at the transition to the fully-developed 
stall regime was found to decrease monotonically with 
increase in turning angle at fixed N/W, in all cases. 

A method is presented which allows the design of 
arbitrary, high performance, curved diffusing passages. 
This method uses a computational procedure based on the 
assumptions of two-dimensional, inviscid, irrotational, 
incompressible flow. The most important single piece of 
information required in the design procedure is the toler- 





able inner wall pressure distribution. In the present 
method this is supplied by the data of the flow regime map 
from the systematic investigation performed on curved 
diffusing passages with a circular arc centerline and a 
linear area distribution. (Previous methods rely on com- 
putational procedures which are known to be unreliable.) 
The required pressure distribution is obtained from an 
“equivalent” base data geometry; the method for selecting 
“equivalent” geometry is given in detail. Several tests 
are performed to establish the range of applicability of 
this design procedure. The results show that this method 
will give satisfactory channel designs over a wide range 
of inner wall shapes and diffuser wall length to throat 
width ratios. However, further tests of improved diffuser 
shapes are needed in the low N/W; range. 

The design implications are discussed in detail. Al- 
though the method involves a number of assumptions, it 
appears to increase considerably the amount of informa- 
tion available for fundamental rational channel design. 

Microfilm $2.75; Xerox $6.40. 135 pages. 


A STUDY OF THE EFFECTS 
OF ULTRASONIC VIBRATIONS ON 
CONVECTIVE HEAT TRANSFER IN LIQUIDS 


(L. C. Card No. Mic 61-1235) 


Milton Byrd Larson, Ph.D. 
Stanford University, 1961 


An experimental study has been made of the effects of 
ultrasonic vibrations on a) the natural convection heat 
transfer coefficient from a one-inch diameter, electrically 
heated, copper sphere to water and toluene, and b) on the 
forced convection heat transfer coefficient from such a 
sphere placed in the flow from nineteen small water jets 
spread over an area two inches in diameter. The sphere 
was located at the center of a three-inch diameter, glass 
pipe cross with an ultrasonic transducer located at the 
lower opening. Various transducers were used to work in 
the frequency range 20 to 1000 kc. Sound intensities at the 
transducer of up to about six watts per square centimeter 
(19,020 Btu/ft*hr) were produced in this configuration. 
Observation of the conditions prevailing around the sphere 
was made using a shadowgraph technique. 

In natural convection the Nusselt number is increased 
by the ultrasonic action to a maximum of about four times 
the magnitude which it has with no ultrasonic agitation. 

At the lower frequencies, 20, 40 and 125 kc with water and 
20 and 40 ke with toluene, the increase in the heat transfer 
coefficient is concluded to result from cavitation. This 
conclusion is reached from the “boiling” appearance of 
the shadowgraphs and the fact that under these conditions 
the Nusselt number, for a given magnitude of the Grashof- 
Prandtl modulus, is correlated with the parameter 


VI/I, (C/C,)**, 


where I is the sound intensity at the transducer 


I. is the cavitation threshold intensity of the 
gas saturated liquid 


Cis the gas content of the liquid 
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C. is the gas content of the liquid under 


saturated conditions 


s 


This parameter may be thought of as the ratio of the sound 
pressure to the sound pressure required to cause cavita- 
tion. The factor (C/C,)*° provides the variation of the 
cavitation threshold pressure with gas content. 

For*natural convection with toluene at the higher fre- 
quencies, 400 and 1000 kc, the Nusselt number appears to 
be independent of the gas content of the liquid. For water 
at 400 and 1000 kc and for toluene at 125 kc the data seem 
to fall into two regimes. One regime, characterized by 
moderate and low gas contents and by standing wave pat- 
terns around the sphere, provides lower Nusselt numbers 
than does the other regime. In the second regime, which 
occurs with a higher gas content liquid, rapid flow over 
the sphere is present. The increase in the Nusselt number 
at these higher frequencies is thought to be primarily the 
result of quartz wind streaming rather than the cavitation 
mechanism which controls at the lower frequencies. From 
the appearance of the shadowgraphs when standing wave 
patterns occur, it seems that under these conditions some 
of the increase in the Nusselt number may result from the 
high velocity of oscillation of the liquid at the pressure 
antinodes. 

For forced convection at the lower frequencies, 20, 40 
and 125 kc, the results show a nearly constant increase in 
the Nusselt number over the range of Reynolds numbers 
which were tested while at 400 kc and 1000 kc no meas- 
urable increase was found for Reynolds numbers over 
1000. (The Reynolds number is defined as w/Du, where 
w is the mass flow rate from the jets.) These forced 
convection results support the conclusion reached from 
the free convection results that cavitation is responsible 
for the increase in Nusselt number observed at the low 
frequencies, while quartz wind streaming is a major factor 
at the higher frequencies. 
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THE CHARACTERISTICS OF 
SOLAR RADIATION AND THE PERFORMANCE 
OF FLAT-PLATE SOLAR ENERGY COLLECTORS 


(L. C. Card No. Mic 60-3525) 


Benjamin Young-hwai Liu, Ph.D. 
University of Minnesota, 1960 


The objectives of the thesis are to investigate the 
performance of flat-plate solar energy collectors and to 
make a study of the characteristics of solar radiation, 
particularly those needed in predicting collector per- 
formance. Consequently, the thesis is divided into two 
chapters each dealing with one of the two objectives. 

Chapter 1 deals with the characteristics of solar 
radiation where the methods of predicting diffuse radiation 
during clear and cloudy days, and total radiation on sur- 
faces of various orientation are the principal topics of 
discussion. It is shown that there exist functional rela- 
tions between diffuse radiation and total radiation during 
clear and cloudy days and that the diffuse radiation at a 
given locality can be determined whenever the total radia- 
tion at the locality is known. Experimental measurements 





are made and data at widely separated localities are com- 
pared and correlated. Quantitative results, many hitherto- 
fore unknown, are presented by means of which the diffuse 
radiation can be easily determined. General conversion 
equations are derived which enable the total radiation on 
surfaces of various orientation to be predicted from the 
measured or estimated total radiation on a horizontal 
surface. The conversion equations are shown to give 
satisfactory results when compared with experimental 
data. 

The performance characteristics of flat-plate solar 
energy collectors are treated in Chapter 2 where the main 
objective is to develope a generalized method of predicting 
collector performance. The basic approach of Hottel and 
Whillier is followed. The characteristics of the ‘utiliza- 
bility’ in the performance equation is studied in detail and 
a set of generalized curves is presented by means of which 
the performance of flat-plate solar energy collectors at 
any locality can be predicted without requiring detailed 
solar radiation records. The utilizability at any locality 
for collector of any orientation is shown to be a function 
of three dimensionless parameters each of which are 
easily determined. A simplified performance equation is 
developed which permits rapid determination of collector 
performance and gives results of sufficient accuracy for 
engineering use. Sample performance curves for different 
collectors at selected localities are constructed and com- 
pared. Microfilm $2.95; Xerox $10.35. 226 pages. 


AN EVALUATION OF THE KINEMATIC 
AND KINETIC PHENOMENA IN THE 
STRUCTURE OF LUBRICATING FILMS 


(L. C. Card No. Mic 60-5166) 


Lester Jens Nypan, Ph.D. 
University of Minnesota, 1960 


This report gives the results of a series of measure- 
ments on the properties of hydrodynamic lubricating films. 
The pressure distribution, temperature, friction, and 
geometry of the oil films were evaluated. All measure- 
ments were made on a typical industrial 8 inch diameter 
120° partial journal bearing having an L/D ratio of one, 
and operating at Sommerfeld numbers between 0.25 and 
3.96. The measurements were compared with an integra- 
tion of the Reynolds differential equation applicable to 
finite partial journal bearings. The principal findings 
were that quantities dependent on the entire bearing sur- 
face such as friction and film geometry agree well with 
the theory of lubrication, but that quantities such as the 
pressure distribution are greatly affected by any local 
irregularities in journal and bearing contour, and do not 
agree with values predicted by the theory which envisions 
perfect cylindrical surfaces. 
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A CRITICAL ANALYSIS OF THE RELIABILITY 
AND RELATIVE SUPERIORITY OF THE 
VARIOUS METHODS RECOMMENDED FOR USE 
IN DETERMINING THE NUMBER OF CYCLES 
TO RECORD DURING A TIME STUDY 


(L. C. Card No. Mic 61-198) 


George Frederick Schrader, Ph.D. 
University of Dlinois, 1960 


In this investigation the author tested, by a process of 
simulation, eight formulae which have been recommended 
for use in determining the number of sample observations, 
N', to record during a time study in order to make a 
selected statistical inference of the true average time 
required for a worker to perform a repetitive task in an 
industrial activity. Results of these tests provided con- 
clusive evidence that certain discrepancies within each of 
the eight formulae either cause serious errors in the 
precision of the estimate or necessitate excessive numbers 
of sample observations. Analysis of these discrepancies 
led to the development and testing of two improved for- 
mulae for N'. These two improved formulae for N' were 
found to offer quite satisfactory results in regard to both 
precision of the estimate and economy of sampling. Thus, 
it is recommended that the two improved formulae be used 
in lieu of any of the eight given formulae. 

The eight given methods tested assume that the varia- 
bility of cycle time in work measurement is of a random 
nature and that the distribution is approximately normal 
in form. The methods are based on the condition that N' 
should be sufficiently large such that the average time 
calculated from N' samples will be within plus or minus 
5 per cent of the true average time with 95 per cent con- 
fidence. All of the eight given formulae tested were of the 
basic form, N' = (Ao! /0.05X')*, where X' is the popula- 
tion mean, o} is the population standard deviation, and 
A is a confidence interval constant. In determining N', 

a preliminary sample of n random observations are taken 
and then estimates of X' and o| from the n samples are 
used in the formulae for N'. The basic differences in the 
formulae were the variety of estimators used for X' 

and 0). 

The eight methods were tested for reliability and 
superiority when sampling from a normal and a non- 
normal population. The testing was accomplished by 
programming the Iliac electronic digital computor to 
simulate sampling from a randomized population. A ran- 
dom sample of n was taken, N’ was calculated from each 
of the eight formulae, and then additional samples were 
taken in order to obtain a total of N' observations. The 
average of the N' observations was then computed. One 
thousand such N' and X values were obtained for each 
method, using preliminary sample sizes of 16 and 24. 

The reliability and superiority of the methods were 
judged first on the basis of whether or not the X values 
satisfied the precision criteria, and, second, as to the 
magnitude of the mean and standard deviation of the dis- 
tribution of the N' values. Of the eight given methods 
tested, only one completely satisfied the precision cri- 
teria for both preliminary sample sizes. This method 





used X = © X/n and 4, = v>D(X - X)?/n as estimators 


for X' and oy , and a “t” value confidence interval con- 


stant. One method, using the range of the total sample as 





an estimator of o,, satisfied the precision criteria, but 
oniy for the larger preliminary sample size. The range 
method also resulted in a much larger dispersion of N' 
than did the standard deviation method. The test on the 
non-normal population gave approximately the same re- 
sults as for the normal population. 

The first of the two improved formulae for N' used 
X = DX/n and s, = U(X - X)?/n - 1 as unbiased 4nd 
sufficient estimators of X' and ox. The second used X 
and R,./d, as estimators of X' and o}. Rg is the aver- 
age of the ranges of subgroups of size eight. This method 
of subgrouping was found to provide the most efficient 
estimate of o} of any of the range estimators tested. 
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TRANSIENT AND RESIDUAL STRESSES 
IN HEAT-TREATED CYLINDERS 


(L. C. Card No. Mic 61-862) 


John Vincent Huddleston, Ph.D. 
Columbia University, 1960 


The heat-treatment of metals to secure desirable 
mechanical properties involves transient temperature 
distributions and volume-changing phase transformations 
in the body being treated. These effects result in the 
development of transient stresses whose magnitude will 
frequently be large enough to cause plastic flow during 
the process, and there will then be residual stresses in 
the body after the completion of the heat-treatment. 
Depending upon the nature of the residual-stress distribu- 
tion and the use to which the treated object is to be put, 
these stresses may be either deleterious or beneficial in 
effect, and it is desirable, therefore, to be able to predict 
them analytically. 

This dissertation is concerned with the particular case 
of the residual stresses resulting from heat«treatment of 
circular cylinders. Because of the complexity of the 
problem, it is necessary to idealize it to a considerable 
extent. In particular, the material is assumed to be 
elastic, perfectly plastic and to be governed by the Tresca 
yield condition and its associated flow rule. The general 
type of problem considered is that of a hollow or solid 
cylinder, initially stress-free and at uniform temperature, 
subjected to any temperature variation which is sym- 
metrical about the axis of the cylinder and uniform along 
its length. The ends of the cylinder are assumed to 
remain plane but to carry no resultant traction in the 
axial direction, while the other bounding surface is taken 
as completely traction-free at all times. 

The stress-strain relations for the ideal material 
considered are developed in a form which is convenient 
for application to problems involving cylinders. These 
relations express the stress rates in terms of the total 
strain rates, the temperature rate, and the mode of plastic 
flow. Since these stress-strain relations are to be used 
in the treatment of transient problems in which the 
mode of plastic flow changes during the course of the 
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process, they are written in a unified form valid for 
all modes. 

The stress-strain relations are then applied to the 
general problem of a traction-free hollow circular cylinder 
subjected to an axially-symmetric transient temperature 
distribution. For this problem, equations are derived for 
the stress rates in terms of the temperature rate and 
axial strain rate. These results are applicable for ar- 
bitrary value of Poisson’s ratio. The equations for the 
limiting case of Poisson’s ratio equal to one-half (elasti- 
cally incompressible material) are derived from the 
general equations. 

For a given transient temperature distribution, the 
equations for the stress rates must be integrated forward 
in time to obtain the stress distribution at any given time. 
However, the equations for the stress rates are found to 
be too complex for analytic integration in cases of tran- 
sient temperature distributions corresponding to solutions 
of the heat equation. In this dissertation a fictitious tran- 
sient temperature distribution given by a step function 
progressing radially inward is considered as an idealiza- 
tion of the volume change associated with a transient phase 
transformation. For this problem a solution in closed 
form is obtained for the transient and residual stresses. 

The analytical results for the residual stresses due to 
a phase transformation are compared with some experi- 
mental results for the Austenite to Martensite transforma- 
tion in steel. It is found that good qualitative agreement 
is obtained with those experiments run under conditions 
for which the phase-transformation stresses predominate, 
provided that plastic flow is assumed to be controlled by 
the yield stress of Austenite rather than that of Martensite. 
The last assumption appears reasonable from a metal- 
lurgical viewpoint, since it is believed that the formation 
of Martensite involves the plastic flow of Austenite. 

Microfilm $2.75; Xerox $3.00. 51 pages. 


A MODIFIED LYAPUNOV METHOD 
FOR NONLINEAR STABILITY PROBLEMS 


(L. C. Card No. Mic 61-1232) 


Dale Roland Ingwerson, Ph.D. 
Stanford University, 1961 


The second method of Lyapunov, first made public in 
1882 in Russia, has become recognized as one of the best 
possibilities for the analysis and interpretation of the 
nonlinear aspects of automatic control. Considerable 
research in Russia, and more recently in the United States, 
has been devoted to expanding the original principles to 
admit a treatment of the kind of dynamics encountered in 
the design of control systems. 

The Lyapunov method is basically a stability criterion 
which uses a generalization of Lagrange’s theorem of 
minimum potential energy to establish the conditions for 
stable equilibrium. The principal device that provides 
this information is a Lyapunov function which is peculiar 
to a particular system in much the same way that the 
more conventional transfer functions and describing func- 
tions are. The production and interpretation of these 
functions pose the major problems in the process. 

The original statement of the method covered only one 





kind of stability, which is referred to as “stability in the 
sense of Lyapunov.” It is concerned with the behavior of 
solutions of the equation of motion in response to arbi- 
trarily small disturbances. Much of the recent work on 
the subject has been directed toward extending it to include 
stability for arbitrarily large disturbances. It is first 
necessary to define what is meant by the stability of a 
dynamic system in a way that can be applied to specific 
problems. This thesis gives a complete set of definitions 
of stability which are later used to classify the behavior 
of various systems. It includes categories for inter- 
mediate conditions as well as for arbitrarily large and 
arbitrarily small disturbances and covers the different 
ways that solutions can approach or deviate from equi- 
librium. 

A generalization of the original Lyapunov criterion is 
presented which permits an investigation of dynamic sys- 
tems in accordance with the various stability classifica- 
tions. It involves a determination of the nature of the 
gradient and time derivative of the Lyapunov function. As 
with the original criterion it usually gives only sufficient 
conditions for stability. The degree to which these are 
also necessary is dependent upon the selection of the 
Lyapunov function. 

A great deal of success has been achieved in advancing 
the theoretical concepts of nonlinear control by means of 
the second method but, because of the lack of formal 
procedures for finding Lyapunov functions, little has been 
accomplished in applying them to specific systems. How- 
ever, many problems that could be handled in no other way 
have been solved by a fortunate guess. In this thesis a 
plan of attack is developed that narrows the field of possi- 
bilities from which to choose a function and quickly leads 
to the correct answers to many questions. It is designed 
to permit modification to cover a broad range of the cir- 
cumstances that can occur in the general control problem. 

This process is based upon the observation that the 
quadratic part of the Lyapunov function must solve the 
linearized equation of motion. Variable matrices are 
derived which produce the correct quadratic terms in the 
function. A method of matrix integration is devised to 
account for the nonlinear equation. A contraction of the 
matrix through two integrations provides a Lyapunov func- 
tion for the system. 

The procedure is illustrated by examples from con- 
tinuous and discontinuous control systems. Several 
systems which are stable for some inputs and unstable 
for others are analyzed and the magnitudes of permissible 
disturbances are calculated. No consideration is given to 
performance requirements, other than stability, although 
the Lyapunov functions so derived may be used for these 
purposes as well. 

Microfilm $2.75; Xerox $7.80. 167 pages. 
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AN EXPERIMENTAL DETERMINATION 
OF THE STRESS-STRAIN STRAIN RATE 
RELATIONS OF SEVERAL METALS 


(L. C. Card No. Mic 61-1181) 


Ulric Svante Lindholm, Ph.D. 
Michigan State University, 1960 


Major Professor: Clement A. Tatro 


In order to formulate an analytic solution to the prob- 
lem of plastic wave propagation in metals more in forma- 
tion on the rate dependence of the stress-strain relation- 
ship is necessary. Inthe present investigation stress-strain 
curves for three metals, lead, aluminum, and copper, were 
obtained over a range of strain rates from 10~* in/in/sec 
to 10° in/in/sec. These curves were all obtained at a 
nearly constant strain rate. 

At the lower strain rates a universal testing machine 
was used. For the dynamic tests an adaptation of the 
method of Kolsky was employed where by short compres- 
sion specimens were compressed between two sections of 
a split Hopkinson pressure bar. Loading was achieved by 
means of impact from a third striker bar which produced 
a long, flat-topped loading pulse. By means of strain gage 
pick-ups mounted on the pressure bars, a continuous 
record of the stress and strain in the specimen throughout 
the test could be obtained. Due to the nature of the loading 
pulse the elastic portion of the dynamic stress-strain 
curves could not be determined. 

Over the entire range of strain rates covered the 
stress-strain curves for all three metals formed a homolo- 
gous set with an increase in stress produced by an in- 
crease in the rate of straining for any given strain. The 
dependence of stress on the strain rate was found to fol- 
low the logarithmic law of Prandtl 


= 05+ kloge , 


when 0, and k are functions of strain o,(€) is the stress- 
strain curve at unit strain rate. k(e€) was found to be an 
increasing function of strain, indicating that the tangent 
modulus also increased with an increase in strain rate. 
A measure of the rate sensitivity of a material is given by 
k/Oo. Values of k, 05, and k/d, are given at several 
values of strain for lead, aluminum and copper. 

Microfilm $2.75; Xerox $4.40. 85 pages. 


STRUCTURAL SAFETY UNDER 
CONDITIONS OF ULTIMATE LOAD FAILURE 
AND FATIGUE 


(L. C. Card No. Mic 61-871) 


Masanobu Shinozuka, Ph.D. 
Columbia University, 1960 


The purpose of this investigation is to analyze the 
concept of the safety of structures subject to operational 
loads that cause fatigue damage as well as to occasional 
excessive overloads that might produce ultimate load | 
failure. 

In Part I the relation between probability of failure and 
the reliability of the safety factor is discussed. Diagrams 





have been computed under the assumptions that the statis- 
tical variations of load and carrying capacity are ex- 
pressed either by log-normal or by extremal distributions. 
The safety of multiple load-path structures, the probability 
of failure of simple structures under combined (primary 
and secondary) loads are also considered and the use of 
separate load factors for dead and live load is related to 
the concept of a single safety factor. 

Part II deals mainly with the statistical properties of 
fatigue life distributions. Assuming a statistical- 
mechanical model for the fatigue mechanism, a new dis- 
tribution of fatigue lives is derived. The concept of 
stress-interaction established in previous experimental 
research is used to reproduce the survivorship functions 
under random loading from the known survivorship func- 
tions associated with constant stress amplitude fatigue. 

In Part II the risks of ultimate load and fatigue 
failures are combined and the reliability of aluminum 
specimens (AA 2024 Al) under both operational loads and 
occasional excessive overloads is investigated considering 
the interrelation with the risk-functions. The procedure 
is illustrated by a numerical example in which the trun- 
cated part of an exponential load spectrum is applied as 
operational (fatigue) loading while the rest of the spectrum 
produces the overloads. 

Microfilm $2.75; Xerox $6.00. 125 pages. 


A MOVING MASS ON AN INFINITE BEAM 
(L. C. Card No. Mic 61-213) 


Ching-Wu Tseng, Ph.D. 
University of Illinois, 1960 


This thesis contains an analysis of the problem of a 
mass moving with constant velocity across a uniform, 
flexible beam of infinite extent. The analysis takes into 
account both the inertia of the moving mass and the inertia 
of the beam. However it presumes that the effects of 
rotatory inertia and shear in the beam are negligible. 

The analysis introduces an integration technique for 
the beam problem. A fundamental solution to the beam 
equation is found. This solution, coupled with the condition 
of continuity of deflection, slope, and moment in the beam, 
enables the establishment of an equation involving the 
deflection under the mass. The equation is an integrodif- 
ferential equation of the convolution type, and it is solved 
by means of the Laplace transformation technique. 

In addition to the moving mass problem, the associated 
problems of a stationary mass, a stationary force, anda 
moving force are also treated. 

Microfilm $2.75; Xerox $5.00. 98 pages. 
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THE EFFECT OF RARE-EARTH ELEMENTS 
ON THE ALLOTROPIC TRANSFORMATION 
OF ZIRCONIUM 


(L. C. Card No. Mic 61-984) 


Daniel J. Lam, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Arthur A. Burr 


The effects of solute elements on the allotropic transi- 
tion temperature can be studied qualitatively in terms of 
the thermodynamic nature and in terms of the physical or 
electronic nature of the systems involved. In this investi- 
gation, the problem of evaluating the relative stability of 
alpha and beta phases of zirconium on alloying with rare- 
earth elements is similar to that of making a comparison 
of the effects of a solute on two different solvents, except 
that the solubilities in the allotropes are competitive. 

An examination of the zirconium-rich parts of the 
binary phase diagrams with the solutes yttrium, neo- 
dymium, dysprosium, holmium, and erbium has been 
made. The results will be described and then compared 
with other zirconium-rare earth phase diagrams in the 
literature. Finally, a thermodynamic equation is derived 
to calculate the theoretical alpha-beta phase boundaries, 
from the difference of the differential heat of mixing 
values obtained from the experimental results. The final 
equation is then applied to the above systems and the 
theoretical phase boundaries are compared to those ob- 
tained experimentally. 

Both experimental and theoretical results obtained 
from the investigation are considered in necessary detail. 
Experimentally, metallographic techniques are used as 
major tools of investigation. The method of calculation 
and the assumptions made in this investigation are similar 
to those of Zener, and Jones and Pumphrey, with the dif- 
ference that in this paper the heat function is used instead 
of internal energy to derive the equations for the theoreti- 
cal phase boundaries. Also with the help of the derived 
equations and extrapolated value of the defined quantity 
Qs, approximate phase boundaries of solute elements 
which have a low solid solubility in zirconium are cal- 
culated. Microfilm $2.75; Xerox $5.40. 107 pages. 


THE SOLIDIFICATION AND GRAPHITIZATION 
OF CERTAIN CAST IRONS 


(L. C. Card No. Mic 61-1542) 


Carl Richard Loper, Jr., Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Richard W. Heine 


The subject of the solidification and graphitization of 
cast irons is still not well understood even though it has 
attracted many investigators over the past years. The 
subject is complex and such problems as the metastability 
of these alloys, the various types of graphite which may 
develop, and the effect of small amounts of additional ele- 





ments other than iron, carbon and silicon must be recog- 
nized in such a study. It should also be noted that as a 
result of the limited approach of most investigators, the 
broader viewpoint of the solidification and graphitization 
process over wide variations in analysis has been over- 
looked. 

This investigation is divided into two parts: 1) an 
investigation of the mottling tendency of certain cast irons; 
and, 2) a study of the solidification of certain cast irons. 

The study of the mottling tendency was concerned with 
the production of castings of various section size (1 3/8 in. 
diameter bar, 1 7/8 in. diameter bar, and 4 in. x 4 in. x 
8 in. block) which contained no visual graphite at carbon 
and silicon contents which would normally result in graph- 
ite formation. A considerable number of elements and 
compounds were added to the metal, which was melted 
under a controlled atmosphere, to determine their effect 
on the formation of graphite in these irons. Base lines 
were established which showed the maximum carbon and 
silicon contents which would still yield a visually fully 
white fracture in the various castings. It was found that 
the most effective additions in moving the base line to 
higher carbon and silicon contents were: tellurium, 
bismuth, water vapor and thallium. To be effective, the 
addition had to be made at a metal temperature such that 
the addition would be in the vapor state. Combined addi- 
tions were also studied and it was found that an addition 
of aluminum plus tellurium was more effective than the 
addition of tellurium alone. A tentative hypothesis was 
developed to explain the effect of the addition agents on 
the mottling tendency of cast irons. The shape of graphite 
produced in the castings was also investigated. Graphite 
was found even in some of the castings which were visually 
fully white. This graphite was classified into the following 
types: eutectic or type D, film type, and compact, and 
grouped according to the carbon and silicon content of the 
cast irons in which they were found. A correlation of the 
yarious base lines was also made with commercial 
malleable iron analyses. 

The solidification of certain cast irons was studied 
using the interrupted cooling technique on small (3/16 in. 
diameter x 1 3/8 in. long) samples of various cast irons. 
Thermal analysis cooling curves were obtained and the 
samples examined metallographically. Alloys investigated 
were: 0.98% C, 3.52% Si, an alloy containing compact 
graphite; 1.55% C, 2.33% Si, a commercial alloy con- 
taining compact graphite; 3.12% C, 1.70% Si, an alloy 
containing flake graphite; 3.90% C, 2.16% Si, an alloy 
containing flake graphite; 4.00% C, 2.30% Si, a commer- 
cially produced, magnesium-treated nodular iron con- 
taining spheroidal graphite; 3.54% C, 2.14% Si, a com- 
mercially produced, magnesium-treated nodular iron 
containing some spheroidal graphite; and several miscel- 
laneous nodular iron castings including two large open 
mold castings from which samples were obtained. Samples 
were obtained from all alloys studied by pulling a pin of 
molten metal into a pyrex tube and quenching in water. 

It was found that compact graphite was formed after 
solidification was complete and by the decomposition of 
carbide and precipitation of graphite from the austenite 
during subsequent cooling. Film-type graphite forms 
similarly in irons of higher carbon content. Flake-type 
graphite was formed during the solidification of the eutec- 
tic. The eutectic formed in a cellular manner with austen- 
ite and graphite in contact with the liquid. Pro-eutectic 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





3408 ENGINEERING 





graphite (kish) found in hypereutectic alloys was formed 
while in complete contact with the liquid. 

Spheroidal graphite was found to be nucleated at 
temperatures well above the eutectic in both hypo- and 
hypereutectic nodular irons. This spheroidal graphite 
was found to be nucleated by very small, round graphite 
particles formed in the liquid metal. On quenching, the 
graphite nucleus was found in carbides of quenched liquid. 
Subsequently, this nucleus developed into a spheroid sur- 
rounded by a thin shell of austenite. Growth of the 
spheroid was very limited until the eutectic start tem- 
perature was attained. 

The effect of temperature on the number of spheroids 
and size of spheroids was also presented, and the tem- 
perature range over which graphite spheroids and flakes 
are found were noted. This information on the morphology 
of graphite in relation to the temperature of its formation 
has not been previously reported. A general discussion 
of the role of magnesium and cerium in nodular irons 
was also presented. 

Microfilm $2.75; Xerox $7.40. 158 pages. 





AN INVESTIGATION OF 
THE ZIRCONIUM-YTTRIUM SYSTEM 


(L. C. Card No. Mic 61-986) 


Richard Alan Proebstle, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Arthur A. Burr 


The zirconium - yttrium system was investigated 
mainly by metallographic techniques with the aid of 
x-ray analysis, dilatometry and thermal analysis for pre- 
liminary and supplemental information. 

Evidence of a eutectic horizontal at 1363 + 16°C was 
obtained by thermal analysis and metallography. A peri- 
tectoid horizontal resulting from the zirconium allotropic 
transformation was shown to exist across the diagram at 
886 + 12°C. A eutectoid horizontal resulting from the 
yttrium allotropic transformation was shown to exist 
across the diagram at 1063 + 16°C. The peritectoid 
reaction occurred at approximately 1.1’/o yttrium, while 
the eutectoid reaction occurred at approximately 96.3W/o 
yttrium. 

The occurrence of the peritectoid reaction is in accord 
with the predicted negative sign of the Qp value, in the 
thermodynamic equation: 


In Xg= @p 
XB RT 
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TRADITIONAL AND ABSTRACT BACKGROUNDS 
OF CONTEMPORARY SCULPTURE 


(L. C. Card No. Mic 60-6352) 


Warren Vale Casey, Ph.D. 
The Ohio State University, 1960 


The essay defends the author’s preference for figurative 
sculpture in a period when more non-objective sculpture is 
favored. Recent findings of artifacts in various regions of 
the world show figurative art to be one of the oldest and 
most constant themes in sculpture. This art is a natural 
means of expression. The appreciation of sculpture and 
the creation of it are closely related to man’s sensory 
experiences. Man’s senses of sight, touch, and sound — 
all have a role in sculpture. There are new tools and 
materials for the sculptor to use, yet many modern sculp- 
tors work with traditional tools and materials. New media 
and method alone will not assure the modern quality in 
sculpture. Modern, as used by the author, implies sculp- 
ture that is new in concept, yet retains some of the tradi- 
tional qualities of great art. The qualities of modern art 
are found in all periods of sculpture. A need is cited for 
a new concept of memorials for the future. 

The author has included twenty photographs of his 
sculpture. The works represented range in size from a 
small four-inch standing figure to a twelve-foot figure. 


The materials used by the artist are bronze, wood, “plaster 
direct,” hammered lead, and terra cotta. 
Microfilm $2.75; Xerox $3.00. 60 pages. 


TECHNOLOGY AND THE ARTIST: 
A STUDY OF THE INTERACTION OF 
TECHNOLOGICAL GROWTH AND 
NINETEENTH CENTURY 
AMERICAN PICTORIAL ART. 


(L. C. Card No. Mic 61-115) 


George Ehrlich, Ph.D. 
University of Illinois, 1960 


It is now generally acknowledged that the visual arts 
underwent significant changes during the nineteenth century. 
In general, however, little attention has been paid to the 
role of influences which had their origin outside of the 
world of art. It is the contention of this thesis that techno- 
logical growth during this period was a major influence 
upon the development of the arts during the nineteenth 
century. This study concentrates upon the pictorial arts 
because the close interrelationship of painting, the printing 
arts, and photography provides an unusual opportunity to 
examine the nature and effect of the influence of science 
and technology upon the arts. Photography’s development, 
as an art-science, assumes a central position in the history 
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of these influences which fall quite naturally into five 
periods encompassing the years 1780 to 1915. 

In the period from 1780 to 1840, there was a harmony 
of purpose among the arts, for the pictorial artist had as 
important responsibilities the task of representing nature 
with a high degree of fidelity, and the provision of the 
initial designs for multiple reproduction by the printing 
process. The establishment of a new pictorial art, photog- 
raphy, marked the end of this period. 

From 1840 to 1865, major technical advances influenced 
all of the pictorial arts. Photography, and the printing arts 
through the introduction of mass-circulation, illustrated 
magazines, became arts for the general public. 

In the period from 1865 to 1885, the question of the 
status of photography as an art stimulated a conflict be- 
tween the older arts and the new art of photography. 

Basic to this conflict was the question of the established 
distribution of pictorial responsibilities which antedated 
the invention of photography. Photography was now effec- 
tively challenging the older arts in the areas of fidelity- 
representation and of the multiple reproduction of images. 

From 1885 to 1905, photography not only reached new 
achievements as a medium of fidelity-representation, but 
photomechanical techniques of illustration effectively 
displaced hand-craft illustration in the printing arts. 
Attempts to fit photography and other technological devel- 
opments into a system of values inherited from the past 
failed, and as a consequence there was a movement away 
from the esthetics of the past. 

Between 1905 and 1915, new directions, based upon new 
objectives for the pictorial arts, were set. Following 
unique, rather than shared pictorial properties, each art 
tended to explore individual paths. Hand-craft illustration 
and fine-art printing began a period of decline; for photog- 
raphy and painting there were significant new achieve- 
ments. Photography, however, was now the principal 
medium of fidelity-representation, and most multiple re- 
production processes were based on photographic methods. 

An important result of these changes, which were 
influenced by technological growth, was an alteration of 
the concept of what was meant by the term “artist.” Many 
hand-craft skills which were once mandatory character- 
istics of an artist were no longer significant. An artist 
was no longer expected to be able to make accurate repre- 
sentations of nature, or to be skilled in the area of multiple 
reproduction. 

It has been argued that technological growth was a major 
influence upon the development of the pictorial arts of the 
nineteenth century. Of further importance is the fact that 
the influence of science and technology is still at work upon 
the pictorial arts, and if anything it is more important than 
ever before. An examination of past influences should help 
us to appreciate the nature of contemporary influences, and 
it should help us to understand the function and status of 
the pictorial artist in our society today. 

Microfilm $3.20; Xerox $11.25. 248 pages. 
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STUDIES IN THE EARLY STAINED GLASS 
OF CHARTRES CATHEDRAL 


(L. C. Card No. Mic 60-5095) 


James Rosser Johnson, Ph.D. 
Columbia University, 1960 


This study begins with a series of visual observations 
made inside the Cathedral of Chartres, emphasizing the 
twelfth century windows of the west facade and treating 
stained glass in terms of colored light as it is received 
by the human eye. Problems of irradiation and glare are 
considered, as well as general optical conditions affecting 
the reception of different colors and intensities. It is 
indicated that an unusual visual atmosphere is attained at 
Chartres owing tothe excellent preservationof its windows, 
thus establishing a condition of optimal seeing in this art 
rarely encountered in other structures. 

Related to this experience are the stained glass theories 
of Viollet-le-Duc - based in part on the glass of Chartres - 
which are then examined and tested on the basis of phe- 
nomenological observations and by comparisons with 
researches in color by scientists of the nineteenth and 
twentieth centuries. It is found that there is little rela- 
tionship between the optical “laws” of Viollet-le-Duc and 
currently accepted scientific data. Rather, there appears 
to be a closer affinity between the ideas of Viollet-le-Duc 
and non-scientific writing of his time. 

A close examination of Chartres glass is undertaken to 
observe surface conditions, color, and internal structure 
of selected fragments. Microscopic studies are made 


which may account for some of the special optical prop- 
erties of this glass, especially in the reds. At the close 
of this section a hypothesis is made concerning a possible 


relationship between the techniques of the medieval glass- 
worker and jeweller, especially in the manufacture of 
imitation gems. 

The last section deals with the choice and composition 
of colors in several representative panels from the west 
facade, analyzing the choice and arrangement of color as 
it is related to the meaning and expression of the various 
scenes. Certain formal practices are also observed in the 
establishment of color constants, especially by the regular 
alternation of ground colors and the subtle counterbalancing 
of hues and intensities in major fields, borders, and details. 
These characteristics are compared briefly with the use of 
color in stained glass after the twelfth century, especially 
in late medieval and Renaissance windows. 

Microfilm $2.75; Xerox $7.00. 150 pages. 


PAINTERS IN OHIO, 1788-1860, 
WITH A BIOGRAPHICAL INDEX. 


(L. C. Card No. Mic 61-925) 


Donald Ralph MacKenzie, Ph.D. 
The Ohio State University, 1960 


This study brings together for the first time the names 
and biographical backgrounds of three hundred and sixty 
artists who regularly painted in oils and who worked pro- 
fessionally in Ohio for a sustained length of time prior to 
the Civil War. The definition of an “Ohio painter” used in 





the project does not eliminate the itinerant painters, who . 
constitute about 50 per cent of the men listed. It does, 
however, exclude those artists who merely passed by on 
the Ohio River with no more than a few days pause in 
Cincinnati, the casual amateurs, who were numerous in 
the late 1850’s when sketch clubs became the mode, and 
many later painters who, while born in Ohio, were not 
producing artists in this state before the year 1860. This 
definition is arbitrary and may be subject to criticism. 
The peripatetic nature of these early painters seems to 
justify this limitation. 

Research in the project has focused on the historical 
biographies of the artists concerned and on illustrative 
examples of their works. It is not intended to be an aes- 
thetic evaluation of early Ohio art nor a definitive estimate 
of the cultural forces that formed it. Needless to say, as 
a historical study, the research could not have been under- 
taken without consideration of both factors. The intro- 
ductory chapters establish the chronology of events which 
influenced artistic development and describe the cultural 
climate in which the painters worked. 

Certain contemporaneous sources are employed to 
indicate the prestige or lack of prestige enjoyed by various 
artists and groups. Many of the men listed are here men- 
tioned in print for the first time since their obituaries 
appeared in local newspapers. In numerous cases only an 
artist’s name and location have been discovered despite 
every effort to track down his origin and works. Fortu- 
nately, it has been possible to treat the majority of artists 
much more completely. When a published monograph or 
other established works describe the life of an artist in 
detail, only basic information and hitherto unknown facts 
relating to that painter’s experience in Ohio are given. 
Photographs of paintings by little-known artists are in- 
cluded for purposes of comparison and identification. 

For the most part these men were not great artists. 
Master paintings are rarely produced in the cultural 
vacuum of frontier settlements and during periods of great 
migrations. In terms of artistic accomplishment, the fron- 
tier artist can hardly be compared with his European 
contemporary. 

It is on the local scene that one finds out the true stature 
of Stein, the painter who attracted Thomas Cole to a career 
in art, and the ability of Des Combes, the limner with whom 
Cole competed. Such finds as these give savor to the in- 
vestigation and constructively add to our understanding of 
artistic accomplishment in America. 

With a notable number of exceptions, early Ohio painters 
tend to be unacademic and, like Cole, self-taught. Their 
paintings, while not devoid of aesthetic quality, are most 
important today as social documents, an authentic and 
significant part of our cultural heritage. 

This study has been limited to the years 1788 to 1860. 
The former date represents the founding of Marietta, first 
authorized settlement in Ohio following the Ordinance of 
1787. The latter date, at the beginning of the great conflict 
between the states, marks the close of the formative period 
which made Ohio an organized entity in the geographical, 
political, and economic sense. This same date also signals 
the rise of photography and the lessening of demand for 
painting as a visual record. 
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PROGRAMMATIC PAINTING IN POMPEII: 
THE MEANINGFUL COMBINATION 
OF MYTHOLOGICAL PICTURES 
IN ROOM DECORATION. 


(L. C. Card No. Mic 60-5299) 


Mary Lee Thompson, Ph.D. 
New York University, 1960 


Adviser: Professor Karl Lehmann 


This dissertation, surveying how mythological subjects 
were combined on the walls of Pompeian houses, shows 
that they practically always were related by a narrative or 
conceptual theme, and thus formed deliberate programs of 
decoration. Though there is danger of overinterpreting, or 
reading significance where there may be none, this danger 
is mitigated by the abundance of pendants which need no 
obscure explanation. If modern interpretations are at 
times too refined to apply them to the modest house painter 
and his bourgeois patron, the fact remains that they were 
motivated by the desire for intellectual unity, not just 
external compositional correspondence, between paintings. 

Upon inquiring what was the basis for pairing two or 
three myths, one finds that a few major themes were used. 
The cycles fall into three main groups: those referring to 
the Trojan War, to Bacchus, and to Aphrodite (with a fre- 
quent contrast of her domain to that of Artemis). A small 
number of cycles concern heroes other than those of the 
Trojan War, and the Third Style mythological landscapes 
form a group apart. Fairly frequent are the pendants of 
theatrical scenes, poets, philosophers and Muses. Finally 
there is a group with deities presented as “icons” rather 
than in narrative contexts. 

The basis of the combination of paintings is not lit- 
erary--they are not selected as illustrations of successive 
episodes of a text. The element in common between the 
paintings is, in most cases, conceptual, not narrative. 
The pictures are extracted from different narrative cycles 
to represent a concept beyond the limits of one narrative: 
such are the combinations from the cycles of Dionysus and 





Aphrodite. The friezes illustrating the Trojan cycle are 
an exception, since the usual program based on the life of 
Achilles is not a narration of his deeds, but a selection of 
isolated elements dramatically juxtaposed. Neither are 
the combined pictures intended to be simply selections 
from various dramas. Even where the myths used are 
favorite theatrical subjects, the combinations are self- 
sufficient and have a unity beyond a common derivation 
from the dramatic arts. 

While the study of the practice of programmatic deco- 
ration in Pompeii constitutes the body of this dissertation 
it seemed desirable to inquire into the relation of this 
evidence to Greek and later Roman use of combined figured 
scenes. One would not expect to find precedents in the 
domestic decoration of the Hellenistic period, for the deco- 
rative necessity which gave rise to the combination of 
paintings in one room came about only with the develop- 
ment of the Third and Fourth Styles of decoration. The 
First Style gave no place to inserted pictures, and the 
Second Style did so only in its last phase. There is, how- 
ever, considerable literary evidence for the combination 
of pictures in public and religious buildings in an earlier 
period of Greek art, the fifth and fourth centuries B.C. 
These programs, being political and religious, were en- 
tirely different in character and function from the domestic 
decoration in Pompeii. 

Of the literary evidence for programmatic decoration 
in the Roman period, the Imagines of Philostratus indicate 
a much greater complexity and religious profundity in 
programs used in the century and a half following the de- 
struction of Pompeii. The types of programs, however, 
are firmly rooted in the traditions seen in Pompeii. 
Though there are no painted cycles of domestic decoration 
known in this later period, a study of mosaic floors (not 
undertaken in this dissertation) would probably prove the 
continuation of programmatic decoration and provide the 
background for the developed programs found in the cult 
buildings of the mystery religions: the Mithraea and the 
Christian churches. 

Microfilm $5.55; Xerox $19.60. 435 pages. 


FOOD TECHNOLOGY 


EFFECT OF CERTAIN PACKING FACTORS 
ON FROZEN STRAWBERRIES AND 
RASPBERRIES IN MICHIGAN AND OREGON 


(L. C. Card No. Mic 61-1196) 


Clifford Elroy Samuels, Ph.D. 
Michigan State University, 1960 


This investigation was made to provide more scientific 
information on the effect of certain packing factors on 
frozen sliced strawberries and frozen red raspberries. 
Berries from both Michigan and Oregon were used. 

Data were obtained to show the effect of the following 
treatments on drained weights and soluble solids: 

(1) strength and amount of packing media, (2) size of con- 





tainer, and (3) partial replacement of sugar sirup with 
corn sirup. Additional data were obtained in Michigan with 
respect to: (4) the effect of thawing frozen sliced straw- 
berries and frozen red raspberries by means of moving 
water and moving air, and (5) the effect of extended thaw- 
time in moving water on frozen sliced strawberries. 

The results indicated that a loss of drained weights and 
soluble solids occurred in samples packed in a water me- 
dium and those in which there was no packing medium. 

In sirup and dry sugar samples there was a gain in drained 
weights and soluble solids. There was no difference in 
drained weights between 50° Brix and 60° Brix packs. 
With the exception of Michigan sliced strawberries, higher 
drained weights were obtained when maximum amounts of 
packing medium were used. 
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Increasing the size of container resulted in the decrease 
of drained weight ratios and the increase of soluble solids 
in the thawed product (total blended mixture) and drained 
berries. 

There was no difference in drained weights or soluble 
solids between sucrose sirup packs and sucrose corn sirup 
packs. 

Drained weights were higher and soluble solids were 
lower when frozen sliced strawberries were thawed by 
means of moving water. There was no difference between 
thawing treatments on the drained weights or soluble solids 
of frozen red raspberries. 

Drained weights of frozen sliced strawberries were 
lower when thaw-time was extended two hours with no 
additional decrease at the four hour level; soluble solids 
were unchanged at two hours and higher at the four hour 
level. Microfilm $2.75; Xerox $4.20. 79 pages. 


STRUCTURE OF 
THE MILK FAT GLOBULE MEMBRANE 


(L. C. Card No. Mic 61-1200) 


Marvin Paul Thompson, Ph.D. 
Michigan State University, 1960 


This research study involved a comprehensive evalua- 
tion of the protein-lipid structure of the milk fat-globule 
membrane. Employed in such a study were ultracen- 
trifugal, electrophoretic, silicic acid chromatography, 
and other valuable analytical techniques. 

The lipid portion of the membrane is comprised mainly 
of triglycerides and phospholipids in a 2:1 ratio. The 
nature of the triglyceride, which appears to be essentially 
high melting lipid, was elucidated. Interestingly, the mem- 
brane is composed of carotenoids, a squalene-like com- 
pound, cholesterol and its esters, and mono-diglycerides 
in addition to triglycerides and phospholipids. The quali- 
tative and quantitative evaluation of the lipid components 
depends, in part, on the method of their preparation. 

By differential centrifugation, a lipoprotein fraction 
was isolated. Its lipid distribution, as opposed to the other 
fractions obtained by sedimentation, suggests that it is the 
outer layer of the membrane material. In conjunction with 
this protein, studies were performed on lipid-free soluble 
membrane-proteins and compared with soluble membrane- 
proteins previously reported in the literature. By virtue 
of the similarities of these fractions, it was concluded that 
all isolated soluble membrane-protein fractions were 
essentially identical differing only in the percentage of 
bound lipid. 

Structurally, the data have shown the fat-globule mem- 
brane protein to be bound to the fat globule by means of a 
high-melting glyceride fraction. Additional information 
suggests that an insoluble protein fraction, low in lipid 
concentration, is intertwined between the high-melting 
triglyceride and the true lipoprotein. 

Microfilm $2.75; Xerox $7.20. 152 pages. 





AN INVESTIGATION OF 
PORK CARCASSES AND MUSCLE COMPOSITION 


(L. C. Card No. Mic 60-6414) 


Bobby Dale VanStavern, Ph.D. 
The Ohio State University, 1960 


Pork carcasses and pork muscle from 87 market hogs 
of variable ages ranging from 129 to 183 days, representing 
nine breeds, managed and fed under the same conditions, 
were studied to determine the relationship between the rate 
of weight gain or days of age and carcass characteristics 
as well as the composition of the muscle tissue. 

Carcass characteristics studied included backfat thick- 
ness, percentage of fat trim, loin eye size, percentage of 
primal cuts, and percentage of lean cuts. All percentages 
were based on a chilled carcass weight. 

Muscle composition factors included percentage of 
moisture, ether extract, protein, and free fatty acids. 

In addition, pH, iodine number of intramuscular fat, and 
caloric content based upon intramuscular fat and protein 
were determined. 

Graphical analysis and correlation coefficients indicated 
that within the scope of this investigation, there was no sig- 
nificant relationship between days of age and any of the 
factors studied. 

The degree of carcass fatness, as measured by backfat 
thickness and percentage of fat trim, was studied for its 
relationship to the quantity of intramuscular fat measured 
as ether extract. Correlation coefficients were significant 
between the percentage of fat trim and intramuscular fat, 
but no significance was shown between backfat thickness 
and intramuscular fat. 

Carcass meatiness or muscle development was defined 
by loin eye size, percentage of primal cuts, and percentage 
of lean cuts. 

No significant relationship was observed between loin 
eye size and any of the factors of muscle composition. 

The percentage of primal cuts and percentage of lean cuts 
were found to be significantly correlated with the per- 
centage of moisture of the muscle and with intramuscular 
fat, the latter being a negative relationship. Iodine number 
values indicated that meatier hogs produce intramuscular 
fat that is less highly saturated than the intramuscular fat 
from less meaty hogs. No relationships were shown for 
the other factors of muscle composition studied. 

The carcasses of 39 barrows and 48 gilts comprised 
the study. No statistically significant differences were 
observed between sex and any of the factors of muscle 
composition. The results of this investigation, while in- 
conclusive, tend to encourage further work in the develop- 
ment of rapid gaining, meat-type hogs. 

Microfilm $2.75; Xerox $4.00. 73 pages. 
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HISTORICAL CARTOGRAPHY OF 
BRITISH COLUMBIA 
WITH A SEPARATE APPENDIX OF MAPS 
[Appendix of Maps not microfilmed. This is available 
for consultation at the University of Wisconsin 
Library, Madison, Wisconsin]. 


(L. C. Card No. Mic 60-6791) 


Albert Leonard Farley, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Arthur H. Robinson 


The purpose of this study is to trace the development 
of the map of British Columbia, that is, to examine the 
cartography of selected periods in the past, to determine 
the degree to which the maps represented reality, and to 
attempt to assess their significance in subsequent mapping. 
The account begins with the earliest record left by Euro- 
pean map-makers. It ends with World War I, for by that 
time a general map of the province had been developed 
that was correct in its essential features. 

The research involved extensive use of the published 
and manuscript information in many places, particularly 
the Northwest Collection, Provincial Archives of British 
Columbia, Victoria. Because many of the maps are not 
readily accessible, most of them have been reproduced 
and grouped as a separate appendix containing 98 maps. 
Field investigations were carried out in various parts of 
the province, in the course of which local museums and 
libraries were visited and personal contacts made with 
pioneers and early residents, as a background for the in- 
terpretation of cartographic events. 

The British Columbia section of the Pacific Northwest 
was among the last frontiers of discovery in NorthAmerica. 
Fanciful representations, particularly that of a readily 
navigable interoceanic passage via Hudson Bay, continued 
to find a place on maps of the area late in the 18th century. 
Factual information, providing the basis for more realistic 
maps, resulted from a series of events the incentive for 
which was primarily economic. In the quarter-century 
following first Spanish sightings of the Canadian west coast 
(1774), the cartography shows fairly rapid development in 
terms of quality and volume, so that by 1800 the coastal 
outline had been well established. Exploitation of a boun- 
tiful fur resource was a prime factor in the maritime 
phase of British Columbia mapping and also led to the first 
factual representations of the interior. Especially after 
consolidation of fur-trading interests west of the mountains 
in 1821, map knowledge of the hinterland grew steadily and 
received wide dissemination, largely as products of the 
Arrowsmith establishment. Placer gold, however, figured 
as a more spectacular driving force in British Columbia 
cartography. Within fifteen years of the first mining ac- 
tivity in 1858, the former fur-territory had achieved pro- 
vincial status and a general map of the area south of the 
56th parallel had been compiled. The new political status 
and the building of a trans-continental railway led to 





extensive survey activity. Although the surveys did not 
extend north of the 56th parallel they formed the basis of 
more precise mapping, and they provided detail for areas 
that previously had had only the most tentative delineation. 

Coupled with rapidly expanding resource-use, an ex- 
panding population and widespread settlement brought the 
need for more precise and detailed maps. These develop- 
ments were still concentrated in the south, although the 
Klondike gold rush stimulated mapping in northwestern 
British Columbia. Until the turn of the 20th century, the 
northeastern portion remained essentially unmapped. 
The burgeoning provincial economy prior to World War I, 
however, led to the widespread propagation of surveys, and 
less than a century and a half after Spanish navigators 
made the first landfall off the coast, a map of northern 
British Columbia was completed. This map represents 
the final step in the development of a general cartographic 
framework for the entire province. 

Microfilm $5.50; Xerox $19.60. 431 pages. 


LANSING, MICHIGAN AND SHIZUOKA, JAPAN— 
A COMPARISON OF AREAL FUNCTIONAL 
ORGANIZATION IN TWO DIFFERENT 
ENVIRONMENTS. 


(L. C. Card No. Mic 61-1184) 


Yasuo Masai, Ph.D. 
Michigan State University, 1960 


Major Professor: Allen K. Philbrick 


The purpose of this dissertation is to present compara- 
tive systematic analysis of the Lansing and the Shizuoka 
areas as samples of the United States and Japan respec- 
tively. The analysis was made by applying Allen K. Phil- 
brick’s principles of areal functional organization, as well 
as his concept of three aspects of geography (culture, areal 
functional organization, and nature) to the comparison of 
the two sample areas. The two study areas are very dif- 
ferent in traditional cultures and physical environments. 
They were found to be basically similar in patterns of 
areal organization, however. 

The Lansing area was transformed from a primitive 
culture region of the American Indians to a European-type 
culture region after the Whites settled there. Today, this 
area is characterized by distinctive twentieth-century- 
American culture traits, such as tremendous mobility or 
large-scale use of land. The Shizuoka area was developed 
from a primitive to a modern cultural stage of the present 
as the result of the introduction of two foreign cultures-- 
Chinese and Euro-American. 

Subsistence nature of the economy has virtually dis- 
appeared from the Lansing area. It is a dynamic region in 
which functional units are now interconnected very inten- 
sively by very numerous movements of people, goods, and 
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ideas. The functional organization of the Shizuoka area is 
characterized also by dynamic interconnections among 
establishments and focal or central places. A major dif- 
ference of such interconnections was found in their kinds 
and degree of development. 

Comparison of a hierarchy of functions and of unit areas 
in the two study areas was based on principled criteria. 

In general, the two areas tend to show similar hierarchical 
patterns of occupance. In the Lansing area, many of the 
small centers, especially sub-second-order focal places, 
have tended to retrogress or to be functionally absorbed 
by larger centers as in the case of highway-oriented ones. 
In the Shizuoka area, by contrast, still a great many sub- 
second-order centers are to be seen, located at small 
intervals. This fact may be a reflection of a society which 
still maintains a subsistence nature of areal organization 
to some extent. 

Specialized land use or areal division of labor is more 
pronounced in the Lansing area than in the Shizuoka area. 
This is especially apparent in the case of urban residential 
development in the Lansing area. Another significant 
phenomenon is the prevalence of widespread non-farm 
residences in so-called rural areas in the American case. 

In dealing with settlements, both functional and mor- 
phological analysis were employed in order to understand 
the settlements more comprehensively. Morphological 
differences and similarities in patterns of culture are a 
significant part of geographic analysis of culture. 

Major findings of the dissertation concerning the two 
study areas, or the United States and Japan, include the 
following: The two areas do not show basic differences in 
the character of economic areal functional organization, 
as one might expect from the differences in traditional 
culture forms, racial characteristics, or geographic loca- 
tions including their marked differences in physical en- 
vironment. The terms “Occident” and “Orient,” which 
have been used often referring to the two areas, are no 
longer a significant distinction between them. The present 
patterns of occupance in the two areas both exhibit char- 
acteristics of what may be called a truly international 
“style” of exchange-type areal organization. 

Microfilm $2.90; Xerox $10.15. 224 pages. 


REGIONALISMS IN 
THE RECENT MIGRATION TO ARIZONA 


(L. C. Card No. Mic 61-1555) 


Paul Dean Simkins, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Glenn T. Trewartha 


Arizona’s population has increased rapidly since World 
War II, with much of this growth resulting from net migra- 
tion. The purpose of this study is to determine the regional 
variation within Arizona in the origin, destination, motiva- 
tion, and characteristics of these recent migrants. The 
accomplishment of this objective necessitated the utiliza- 
tion of data other than those provided by the Bureau of the 
Census, since many of the census findings are reported 
only for the State of Arizona as a unit. Accordingly, 
records of the transfer of motor vehicle titles from other 





states to Arizona and of the enrollment in Arizona public 
schools of students from other states were employed to 
determine the origins and destinations of Arizona’s recent 
in-migrants. In order to ascertain the causes of this in- 
migration and to determine the characteristics of the 
individuals involved, a questionnaire survey was used. 
Replies were received from 1,037 heads-of-families who 
had moved to Arizona between 1955 and 1958. 

The findings of this study indicate that somewhat more 
than three-fifths of the recent population growth of Arizona 
has been contributed by net migration. By comparison, net 
migration was responsible for about one-half of Arizona’s 
population increase during the 1940 decade. All parts of 
Arizona have not benefited equally from net migration, 
the bulk of this movement having been absorbed by the 
Phoenix (60 per cent of the total) and Tucson areas (28 
per cent of the total). In the remainder of the state a 
positive net migration is registered in the southwestern 
counties of the state, while out-migration generally char- 
acterized the northern and southeastern counties. 

Arizona’s mild winter temperatures, abundant sunshine, 
and low humidities have attracted the largest group of 
people, especially those who sought to improve their health. 
Over one-fourth of the recent migrants to Arizona cited a 
health problem as the main reason for moving to Arizona. 
Another 15 per cent moved in search of climatic improve- 
ment apart from any consideration of health. Economic 
motives were found to be relatively minor in comparison. 
There appears to be, however, considerable variation in 
the relative strength of the several causes of migration 
both among the areas of origin and areas of destination. 
Economic motivations were strongest among persons 
originating in the western states and now residing in rural 
Arizona. Climate and health were dominant among mi- 
grants from the northeastern and north-central states, 
and among the migrants now residing in either Phoenix or 
Tucson. In all areas of destination within Arizona, there 
appeared to be a tend ‘icy for migrants to seek out areas 
similar in size to their areas of origin. 

The dominance of health seekers among the recent 
migrants to Arizona may help explain the larger number 
of older persons than is generally true for internal migra- 
tion in the United States. Commonly, the most mobile ages 
in the United States are ages 20-24. In Arizona, the largest 
group of in-migrants ranged in the age group 35-39. Of the 
various destinations within Arizona, the Phoenix area 
received the largest proportion of older in-migrants. Com- 
paratively little of the recent migration to Arizona, seven 
per cent of the total, consisted of retired individuals. 

Microfilm $2.75; Xerox $9.25. 202 pages. 
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AN ANALYSIS OF THE WATER RESOURCES 
OF THREE RIVER BASINS IN 
WESTERN MINNESOTA; 

WITH SPECIAL REFERENCE TO THE 
AMOUNT OF WATER AVAILABLE 
FOR IRRIGATION. 


(L. C. Card No. Mic 61-596) 


Henry Dixon Smith, Ph.D. 
University of Minnesota, 1960 


The primary purpose of the study is to contribute to 
the knowledge and general understanding of water supply 
and utilization in selected areas of the state of Minnesota. 
Emphasis is placed on an attempt to determine the amount 
of water available for irrigation. 

The areas studied are selected so that they represent 
different geographic and agricultural regions of the state. 
These areas are the Wild Rice River Basin, the Pomme de 
Terre River Basin and the Des Moines River Basin above 
Jackson, Minnesota. River basins are selected as the 
most useful type of areal unit for this study because runoff 
data is the source of information providing the amount of 
water available. One of the basic assumptions is that the 
runoff of a river basin represents the gross amount of 
water available for man’s use within the basin. Runoff 
data is studied in detail for each basin for a twenty year 
period, 1935-1954. This includes annual stream flow 
hydrographs separated into direct runoff and base flow 
which provides an approximation of the surface water 
supply and the ground water yield. Field research pro- 
vided information as to the present utilization of water for 
all purposes. The utilization of water is analyzed as it is 
intricately related to the other elements such as popula- 
tion, the nature of the economy and the physical environ- 
ment. Unpublished studies by E. R. Allred and Robert Chen 
of the University of Minnesota provided information rela- 
tive to the amount of water which would be required for a 
program of supplemental irrigation in the areas studied. 

The specific problem of the investigation is, how much 
water is available for the purposes of supplemental irriga- 
tion and for other competing purposes in selected areas of 
Minnesota? The answer to this problem is sought within 
the framework of three different assumptions of water 
supply as follows: 


Condition 1. Assumed utilization of an amount of water 
equivalent to the total average annual runoff. 


Condition 2. Assumed utilization of an amount of water 
equivalent to the average annual ground water yield. 


Condition 3. Assumed utilization of surface stream 
flow in the streams at the times of irrigation needs. 


Presently, only a small fraction of the available water 
is being utilized for domestic, livestock and industrial 
purposes in all three basins. Thousands of acre feet leave 
each basin annually. Much of this water could be utilized 
for irrigation or for other purposes. The amount which 
would be available is dependent on the source of supply or 
the method of control of the supply. 

Pumping water directly from the streams at the time of 
need would sustain only a very limited program of irriga- 
tion. In an average year, about one percent of the basin 
area could be irrigated under such a program. This amount 





of irrigation could be increased considerably if pumping 
were allowed to reduce the levels of lakes and other 
natural storage areas. 

The utilization of ground water, would provide addi- 
tional amounts of water. Nearly complete utilization of 
this resource would provide enough water to irrigate about 
one-third of the land area of the Des Moines Basin, one- 
fourth of the Pomme de Terre Basin, and three-fourths of 
the Wild Rice Basin. 

If the high surface runoff of spring and early summer 
could be contained by the construction of surface reser- 
voirs, an additional amount of water would be made avail- 
able for irrigation. Complete utilization of the water 
resource would mean that about 40 percent of the land 
area of the Pomme de Terre Basin, 70 percent of the Des 
Moines Basin and 100 percent of the Wild Rice Basin could 
be irrigated. Microfilm $4.85; Xerox $17.10. 378 pages. 


A GEOGRAPHIC STUDY 
OF THE SOUTHEAST MINNEAPOLIS 
PLANNING AREA 


(L. C. Card No. Mic 60-5613) 


Fredric Robert Steinhauser, Ph.D. 
University of Minnesota, 1960 


This study examines the geographic aspects of the 
Southeast Minneapolis Planning Area (SEMPA). Its em- 
phasis is upon the application of geographic methods and 
techniques to a specific urban area, as a contribution to 
the citizens’ efforts toward improving the University 
community. A considerable part of the research material 
is presented in maps, photographs and tables. 

Historically, SEMPA has been a desirable residential 
location because of its proximity to commercial and in- 
dustrial activities, which were focused upon the river, the 
falls and the bridge site. Later, the residential function 
shifted to fit the needs of the University, the Central Busi- 
ness District (CBD), and the Midway Industrial District 
(MID). 

SEMPA is experiencing difficulties facing other old 
areas of the city, such as varying problems of blight and 
obsolete facilities. In contrast to other areas, SEMPA 
has unique problems associated with its site and its tenuous 
position between three competitive functions, the Univer- 
sity, the CBD and the MID. Because of these problems, 
the residential quality has begun to deteriorate. This con- 
dition has caused apprehension among many residents, who 
have organized to secure a cooperative improvement pro- 
gram with the city and University. 

Germane to an improvement program are the charac- 
teristics of the area and its people. The most severe 
problem concerns the houses. Most of them are old, and 
there is a mixture of all ages and types within single 
blocks. There are many conversions of old houses, espe- 
cially for rooming houses, and often a lack of maintenance. 
Contributing further to the deterioration are lack of real- 
istic zoning, nuisance conditions of railroads and industry, 
and heavy through traffic. Compounding these difficulties 
is the freeway, which will add to thetraffic dilemma, reduce 
the residential area and disrupt community activities. 

Most of SEMPA’s residents are renters--many of them 
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students--living in overcrowded facilities. More than one- 
half of them are between 15 and 30 years old, few are 
married and most are males. They have a low income and 
are a transient group. 

SEMPA’s other major occupants are the commercial, 
industrial and institutional land users. This multifunc- 
tional structure results in both advantages and disadvan- 
tages for area residents. The area has an economic 
situation which encourages commercial and industrial 
growth, supplying nearby employment and needed services. 
The main difficulties are the struggle for land use, 
especially in peripheral areas, and the nuisance conditions 
of some industries. Churches perform one of SEMPA’s 
main institutional functions. The changing character of 
the residents and a decline in the importance of the area’s 
churches may result in the consolidation of several con- 
gregations. 

The future of the Southeast Minneapolis Planning Area 
depends on the city, the University, and to a lesser degree, 
the citizens of the area. All three have a joint responsi- 
bility in maintaining the residential quality of the area. 
However, neither the city nor the University has indicated 
acceptance of this responsibility. Only a small group of 
citizens have displayed initiative in getting some action 
started. Considering the magnitude of the situation, these 
citizens will not be able to correct it unaided. The only 
solution is an improvement program by the city, and 
carried out through the joint efforts of the three parties 
involved. Because of the inability of these partners to 
extricate themselves from their inherent difficulties, little 
progress has been made. In the meantime, the area con- 
tinues to deteriorate while increasing in land use intensity, 
and remaining in demand as a residential location. 

Microfilm $3.70; Xerox $13.05. 286 pages. 


A GEOGRAPHIC STUDY OF SOME OF 
THE EFFECTS OF IRRIGATION IN 
THE NEBRASKA BOSTWICK IRRIGATION 
PROJECT 


(L. C. Card No. Mic 60-4518) 
Philip Eugene Vogel, Ph.D. 
The University of Nebraska, 1960 


Adviser: Leslie Hewes 


The Nebraska Bostwick Irrigation Project is located in 
the Plains Border Section of the Great Plains Province. 





This irrigation project was planned and constructed by the 
Bureau of Reclamation. The first water was made avail- 
able to the irrigators from the Harlan County Reservoir in 
the summer of 1951. Ultimately, plans call for approxi- 
mately 24,000 acres to be irrigated in Nebraska and for 
about 62,000 acres to be irrigated in Kansas. Presently 
there are about 15,000 acres being irrigated in the Ne- 
braska portion of the project. 

Any project requiring governmental expenditures often 
is attacked from several quarters. This study examines 
some of the general economic effects of irrigation that 
accrue to the primary producer. It also examines some 
of the indirect effects accruing to a portion of the off-farm 
segment of the local population. 

Analyses were made of the influence of irrigation on 
the type of crops grown, crop yields--absolute and varia- 
tion from year to year--type of farm, type and numbers of 
livestock, land values, type of machinery and investment 
in same, tenurial arrangements, absentee land ownership, 
age structure of the irrigators, size of farm, and some 
other secondary and tertiary effects of irrigation on the 
community in general. 

It was noted that irrigation was charged with partial 
repayment of the cost of the project. Several other bene- 
ficiaries of the project were not assessed their proper 
shares in the cost allocation. However, the cost of getting 
water to the land is being subsidized to a large extent by 
the Federal Government. 

Several noticeable trends have appeared and others are 
in the process of development. Some are considered to be 
of a beneficial nature; others may be questionable. Irriga- 
tion has tended to produce greater gross and net incomes 
with a concomitant enhancement of local purchasing power. 
It has increased land values and resulted in an expanded 
taxable base for the local and state governments. However, 
there are some rather disturbing effects tending to offset, 
to a degree, the beneficial ones. Tenancy is on the increase 
and land tenure stability has been reduced. These suggest 
disadvantages. 

Extended dry periods or drought in previous years in 
this area have been the chief hazard faced by the farmer. 
This risk has now been rather effectively reduced. Every 
indication is that irrigation has reduced crop failure and 
increased crop yields significantly. 

A study of the ultimate impact of irrigation in the 
Bostwick must necessarily await several more years of 
experience before it may be measured with more precision. 
However, the irrigators and others in the local community 
appear to be whole-heartedly in favor of, and satisfied with, 
their experience with irrigation. If this may be used as a 
criterion, the project, though costly, has been a successful 
one. Microfilm $3.15; Xerox $11.05. 243 pages. 
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THE TREPOSTOMATOUS BRYOZOA 
OF THE HAMILTON GROUP OF 
NEW YORK STATE 


(L. C. Card No. Mic 61-407) 


Richard Stanton Boardman, Ph.D. 
University of Illinois, 1955 


The trepostomatous bryozoan fauna collected from the 
Middle Devonian Hamilton group of New York contains 21 
species belonging to eight genera and two subgenera. 

Two genera, the two subgenera, and 18 species are new. 

The Trepostomata are confined to the Ludlowville and 
Moscow formations of the Hamilton group and are common 
in the area between Lake Erie and Cayuga Lake. Some 
species have restricted distribution. Four occur only in 
the Centerfield limestone member, which is the basal 
member of the Ludlowville shale, and three only in the 
Wanakah member of Cooper, (1930), near the middle of 
the same formation. In the Moscow shale, four species 
are restricted to the uppermost member (Windom). 

The trepostome faunas of the Middle Devonian rocks in 
New York and Michigan were compared but are so dis- 
similar that they are of little use in detailed correlations 
between the two areas. No other Devonian fauna is well 
enough known to warrant comparison. 

The Hamilton rocks are largely calcareous mudstones, 
shales, and siltstones in western and central New York. 
Five lithofacies are represented and these are closely 
correlated with the distribution of faunas. Trepostomata 
are abundant in the light mudstone facies, sparse in the 
siltstones and coral-bearing limestones, and were not 
found in the dark shales and sandstones. 

Growth habits of the Bryozoa are considered excellent 
indicators of environmental conditions. Application of 
Stach’s findings on recent forms to the Hamilton species 
permits delimiting stable and unstable growth forms. 
Their occurrence was controlled largely by the amount of 
agitation, the unstable forms being ramose in quiet waters 
and incrusting in agitated waters. 

Previous work on the morphology and taxonomy of the 
trepostomatous Bryozoa is reviewed. The present study 
indicates that appearances of amalgamate and integrate 
structure in tangential sections are not reliable subordinal 
criteria, for constancy is not invariably demonstrable 
within a species or a genus. A tentative grouping of the 
Middie Devonian genera is based on the configuration of 
the laminations in the zooecial walls as seen in both longi- 
tudinal and tangential views. One tentative group includes 
genera displaying stereotoechid, leioclemid, trachytoechid, 
or leptotrypellid wall structure. The other group includes 
the genera showing atactotoechid wall structure. Using 
this interpretation of wall structure, previously described 
species are reassigned where necessary. 

The relatively complete ramose zoaria collected in the 
Hamilton furnished material for study of morphologic 
variation within a colony. The amount of variation indicates 
that several “species” could be and probably have been dif- 





ferentiated on material from a single zoarium. To evaluate 
characteristics affected by astogeny, growth stages are 
arbitrarily defined by numbers of diaphragms. Other asto- 
genetic characteristics — width of ephebic zone and axial 
ratio — are recorded for each of these growth stages to 
show the nature of zoarial variation. 

The ramose zoaria provided information on the nature 
of growth in branching colonies. Growth was cyclic and 
was probably influenced by seasonal conditions. The thick 
zooecial walls that formed periodically around the ends of 
the branches were partly resorbed before active growth 
was resumed. Proximal to the growing tips, which were 
the site of alternating growth and resorption, the zooecia 
assumed permanent positions opening along the sides of 
the branches. In this position, growth was relatively con- 
stant with no signs of resorption. Features within the 
ephebic zones indicate that progressively more advanced 
growth stages occur proximally. Conspecific overgrowth 
apparently originated from a few zooecia in the primary 
colony that continued to grow distally and then spread 
incrusting growth over the surface of the primary colony. 
In some species, overgrowth gave rise also to ramose 
growth that continued beyond the branches of the primary 
colony. Microfilm $2.75; Xerox $8.20. 176 pages. 


STRUCTURE AND STRATIGRAPHY 
OF THE SOUTHWEST MARIAS PASS AREA, 
FLATHEAD COUNTY, MONTANA. 


(L. C. Card No. Mic 61-972) 


Milton Orville Childers, Ph.D. 
Princeton University, 1960 


The southwest Marias Pass area includes parts of the 
Lewis and Clark, Sawtooth, and Lewis Ranges in the 
northern Rocky Mountains of Montana. 

The western two-thirds of the map area are underlain 
by a Precambrian sequence, the Belt Terrane, consisting 
of argillites, quartzites, and silty microcrystalline car- 
bonates more than 14,000 feet thick. This sequence has 
been subdivided into seven conformable formations in 
addition to some unnamed beds at the top. The mapping 
and correlation of these Precambrian rocks shows that all 
but the lowest formation from the standard section of 
Glacier National Park crop out extensively in the map area. 

Cambrian and Devonian rocks are not exposed in the 
map area due to faulting, but about 1,300 feet of Mississip- 
pian carbonates occur in the southeast quarter. These 
rocks are delimited above and below by thrust faults. 

Jurassic and Lower Cretaceous shales, mudstones, and 
sandstones of unknown thickness crop out in the eastern 
part of the map area. 

The trace of the Lewis thrust fault extends across the 
map area from north to south separating the Belt Terrane 
from the Paleozoic and Mesozoic rocks. The Lewis fault 
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surface cuts upward through the thrust sheet as it is traced 
southeastward through the map area, and the deformation 
of the autochthonous Mesozoic and Paleozoic rocks in- 
creases southeastward. There is no tear fault cutting the 
Lewis thrust sheet in the Marias Pass area. At the south 
end of the Clarke Range salient, erosion has resulted in an 
apparent accentuation of an original shift in the trend of 
intersection between the fault surface and the beds of the 
thrust sheet. 

The Mesozoic and Paleozoic strata are imbricated by 
southwest-dipping thrust faults which appear to be geneti- 
cally related to the Lewis thrust. This imbricate structure 
plunges at a low angle N. 50°-85° W. and is the northwest 
end of the Sawtooth Range structural salient. 

The folds within the Lewis thrust sheet and the imbri- 
cate structures in the Mesozoic rocks east of the north end 
of the Sawtooth Range salient (beyond the map area) are 
parallel and plunge at low angles, S. 20°-30° E. These 
relationships suggest an early stage of regionally con- 
cordant deformation before the Sawtooth Range salient was 
fully developed. 

The thrust faults are more closely spaced in the Meso- 
zoic rocks than they are in the Paleozoic strata, indicating 
the presence of sole faults above the latter. This interpre- 
tation is supported by subsurface and geophysical data 
from adjacent areas. An analysis of available information 
suggests a vertical fault pattern in which the tectonic 
transport was concentrated on a decreasing number of 
fault planes with greater depth. 

After movement on the Lewis and associated thrust 
faults had ceased (late Eocene or early Oligocene), normal 
faulting took place. The largest of these normal faults dip 
southwest and offset the earlier thrust faults. The eastern- 
most normal fault is the Blacktail fault which has a maxi- 
mum stratigraphic separation of 14,000 feet. It cuts out 
the surface trace of the Lewis thrust in places within the 
map area. In general the azimuths of the normal faults 
are greater than those of the structures in the north end 
of the Sawtooth Range salient and smaller than those of the 
folds in the Lewis thrust sheet. 

Microfilm $3.05; Xerox $10.60. 233 pages. 


A STUDY OF THE SOLUBILITIES OF IRON, 
LEAD, AND MANGANESE SULFIDES 
AT ELEVATED TEMPERATURES UNDER 
CONDITIONS OF GEOLOGIC INTEREST. 


(L. C. Card No. Mic 61-1220) 


Gerald Kent Czamanske, Ph.D. 
Stanford University, 1961 


The solubilities of the sulfides of lead, iron, and man- 
ganese were determined at elevated temperatures in solu- 
tions of various compositions. Lead sulfide was chosen 
for study because investigations at 25°C had suggested 
that the solubility of that compound may be increased by 
the formation of lead-bisulfide (HS ) and lead-chloride 
complexes. The iron and manganese sulfides were studied 
because theoretical calculations suggest that they are the 
two most soluble metal sulfides and thus should be soluble 
in detectable quantities. (The solubilities of the sulfides of 





silver, mercury, and zinc have recently been studied at 
high temperatures by other investigators.) 

The solubility of natural alabandite (manganese sulfide) 
was determined at various acidities in closed, pyrex-glass 
tubes at 200°C. The tubes were loaded with deionized, 
gas-free water and the pH was fixed by the addition of 
sodium bisulfate crystals. The solutions were separated 
from the sulfide particles at the temperature of the reac- 
tion by filtration through a fritted-glass filter. Manganese 
was found to be present in concentrations ranging from 
2x10* moles per liter at pH 7 to 8 x 10~* moles per liter 
at pH 3.5. 

The solubility of lead sulfide was determined in a com- 
plex solution saturated with H,S and CO, at 98°C. The 
composition of the solution was chosen to agree closely 
with the probable composition of a natural ore fluid as 
suggested by a synthesis of geological data. Two to three 
hundred parts per million of lead were detected in solu- 
tions of pH 2.5, but the lead concentrations diminished 
rapidly with increasing pH, and at pH values 4.8 through 
7 the concentrations of lead were less than or equal to the 
limit of detection (1 ppm). The calculated activity of HS~ 
in the solutions was very low (1 o-* moles/liter), and no 
evidence of lead-bisulfide complexes was detected. The 
measured solubilities at acid pH values were 10 to 100 
times larger than the calculated solubilities and suggest 
that lead-chloride complexes may be effective at 98°C. 

Difficulties were encountered in that part of the inves- 

tigation which was designed to be a study of the solubility 
of iron sulfide in the complex “ore solution.” The solu- 
bility measurements were very erratic, and the solutions 
had to be simplified to contain only a borate-buffer. X-ray 
and chemical analyses of the precipitate also indicated 
that it contained no common iron sulfide and was composed 
in part of an iron oxide or hydrozide. (Theoretical calcu- 
lations indicate that at the low partial pressure of H,S 
which was used, iron oxides are more stable than FeS, 
though not as stable as FeS,.), The measured concentra- 
tions of iron are therefore interpreted as an indication of 
solubility of iron in a particular environment rather than 
the solubility of any specific iron compound. At 98°C in 
solutions saturated with H,S and CO,, approximately 200 
parts per million of iron were detected at a pH of 3.5. 
The concentrations of iron decreased with increasing pH 
so that at pH 5.6 only 1 ppm of iron was detected, and in 
the pH range 6 to 7 the iron in solution was less than the 
limit of detection (0.05 ppm). 

The writer has summarized the most recent thermo- 
dynamic data pertaining to the two dissociations of H,S and 
has selected preferred values of AF°, AH°, and S° for HS™ 
and S~. Refined calculations of the dissociation constants 
at 100° and 200°C are made and the limitations of such 
calculations are noted. 

Theoretical calculations indicate that temperature has 
a marked effect on the pressure of H,S which is required 
to make the manganese and iron sulfides more stable than 
the respective oxides. Such calculations suggest explana- 
tions for the normal paragenetic and zonal relationships of 
magnetite and pyrite and the common occurrence of hypo- 
gene manganese oxides above and beyond the manganese 
sulfide. The calculations and the observed zonal relations 
of the manganese and iron oxides and sulfides suggest that 
the partial pressure of H,S during vein deposition may 
commonly range from approximately 10~’ atm. at 100°C 
to 10 atm. at 600°C. 

Microfilm $2.75; Xerox $5.60. 114 pages. 
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GEOLOGY AND GROUND WATER OF 
A PORTION OF EASTERN STANISLAUS COUNTY, 
SAN JOAQUIN VALLEY, CALIFORNIA. 


(L. C. Card No. Mic 61-1228) 


Francis Ramey Hall, Ph.D. 
Stanford University, 1961 


The oldest rocks that crop out in the portion of eastern 
Stanislaus County covered in this study are the andesitic 
sands, silts, and gravels of the Mehrten Formation of 
Early and Middle Pliocene age found along the eastern 
edge of the area. The Mehrten is underlaid in descending 
order by 1) rhyolitic sands, silts, and gravels of the 
Valley Springs Formation of Miocene age, 2) sands, clays, 
and gravels of the Ione Formation of Eocene age, 3) an un- 
named marine unit of Eocene age, 4) marine shale and 
sandstone of Cretaceous age, and 5) basement rocks com- 
posed of metamorphic rocks of Jurassic age with asso- 
ciated intrusives. All of the units older than the Mehrten 
crop out east of the study area except the unnamed marine 
Eocene and the Cretaceous rocks which are found only in 
the subsurface. The Mehrten is overlaid in ascending 
order by alluvial fan deposits of granitic origin divided 
into three units: 1) Turlock Lake Formation of Late Plio- 
cene and Early Pleistocene age, 2) Riverbank Formation 
of Middle Pleistocene age, and 3) Modesto Formation of 
Late Pleistocene age. All units are overlaid in places by 
Recent alluvium and sand dunes. The structure of the 


area is simple with all formations gently dipping westward. 
Chemical quality of water data suggest the existence of a 
westward trending structure beneath the Tuolumne River. 

Ground water of generally good chimical quality is 
found at shallow depths in the area. The slope of water 
levels is gently westward and toward streams. The 


streams receive ground water except the Tuolumne River 
and Dry Creek at Modesto where surface water enters the 
Modesto pumping cone. The shallow ground water is under- 
laid at varying depths in most of the area by saline and 
brackish water. Most ground-water recharge is from 
imported irrigation water and some is from precipitation. 
Large amounts of ground water are pumped for agricul- 
tural, industrial, and public supply uses. 

Imported surface water and precipitation are calcium 
bicarbonate waters with low dissolved solids. Streams 
have generally calcium bicarbonate waters with rather low 
dissolved solids except the Tuolumne River which receives 
saline water from gas wells. The saline waters which 
underlie most of the area are sodium calcium chloride to 
calcium chloride waters with high dissolved solids. The 
hypothesis is made that the saline waters were derived 
from connate waters in marine Cretaceous and Eocene 
rocks which moved into younger sediments and underwent 
natural hardening. The normal ground water of the area 
is a calcium bicarbonate type with rather low dissolved 
solids which are lower in the east and higher in the west. 
Normal ground water is derived from precipitation and 
irrigation water by concentration by evapotranspiration 
and increase in CO, in the soil and by base exchange and 
solution of minerals in the soil and sediments. Sodium 
bicarbonate waters in ponds and shallow ground waters 
are derived from normal ground waters by evaporation 
and precipitation of calcium and magnesium carbonates. 
Practically all ground waters in the area that are not 





normal ground waters, saline waters, or sodium bicar- 
bonate waters can be shown to be a mixture of the other 
types. Microfilm $4.00; Xerox $14.20. 312 pages. 


PLEISTOCENE GEOLOGY OF 
THE TROY, NEW YORK, QUADRANGLE. 


(L. C. Card No. Mic 61-1693) 


Robert George LaFleur, Ph.D. 
Rensselaer Polytechnic Institute, 1961 


The glacial deposits of the Troy, N. Y., 15-minute 
quadrangle have been mapped on the four subdividing 73- 
minute sheets: Troy South, Averill Park, East Greenbush, 
and Nassau. A Cary age for the drift has been assigned 
based upon depth of carbonate leaching. No radiocarbon 
dates for the area are available. 

In the Troy area ice receded by stagnation of upland 
tongues and blocks which presented discernible and sequen- 
tial south- and east-facing margins as wasting progressed. 
The border of ice in the main Hudson Valley effectively 
dammed a series of glacial lakes which expanded in area 
as the ice margin withdrew northward. Three glacial lakes 
are recognized from ice margin deltas on the Troy sheet. 
These are named Schodack, Hampton, and Rensselaer, with 
levels of 330, 350, and 340 (?) feet respectively. Lake 
Albany is redefined as an ice-free, later lake with a 330 
foot level which produced continuous beach ridges along 
its eastern shore from the Schodack terrace on the south 
to well north of Troy. The ice margin location in Lake 
Albany time is not known. A Lake Rensselaer-Lake Albany 
interval is recognized from ice margin deltas north of Troy 
on the Cohoes sheet. 

Glacial rebound values for the area are postulated at 
about 5.0 feet per mile since Lake Hampton time, measured 
on a 9-mile-long kame terrace, and 2.7 feet per mile from 
Lake Albany time, measured on the Albany beach. 

Ice stagnation was never retarded by local readvance. 
Eskers and kames are described and classified from the 
Troy area where dead ice melted downward, following 
topographic lows and retaining much of its meltwater to 
cause temporary but continually-falling base levels. The 
environments of deposition of eskers and kames formed 
under these conditions are discussed and origins are postu- 
lated on the basis of (1) sediment content and structure, 

(2) direction which the eskers follow (ice tension-crack vs. 
shear-crack directions) (3) length, (4) type of terminal 
deposit, and (5) position with respect to the ice margin. 

A collection of nearly 200 photographs is presented 
showing many primary sedimentary and secondary collapse 
structures observed in glaciofluvial deposits. These struc- 
tures have been used to postulate the environments of 
deposition of ice-contact deposits. The following en- 
vironments with corresponding facies are recognized: 
superglacial, englacial, subglacial, kettle-filling, immature 
ice-margin delta, mature ice-margin delta, compound ice- 
margin delta, and opposed ice-margin delta. 

A quantitative use of the angle of imbrication of tabular 
pebbles is proposed based upon field observations which 
indicate that as the angle of initial dip increases, the angle 
of imbrication decreases. 
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Collapse of gravels and sands deposited over blocks of 
ice or while confined between ice walls is described and 
analogy is made to a failing arch. As collapse proceeds, 
the beds first enter into compression, and outward-dipping 
reverse faults form. Upon further collapse, the beds enter 
a tension state and normal faults occur. This hypothesis 
accounts for reverse faults commonly observed in eskers 
and heretofore interpreted as indicating compression from 
the outside by weakly moving ice. 


(Microfilming of the four geologic maps has recorded 
only black and white copies of the colored originals. Koda- 
chrome transparencies of the maps are filed with the 
original copy of this dissertation in the Library of Rens- 
selaer Polytechnic Institute.) 

Microfilm $4.40; Xerox $15.55. 342 pages. 


PETROLOGY OF 
THE FALLEN LEAF LAKE AREA, 
CALIFORNIA. 


(L. C. Card No. Mic 61-1238) 


Alden Albert Loomis, Ph.D. 
Stanford University, 1961 


A roof remnant of Mesozoic metasedimentary and 
metavolcanic rocks at the crest of the Sierra Nevada is 
10 miles by 3 miles in plan. It is exposed vertically for 
3600 feet and extends to an unknown depth. 

The exposed thickness of metamorphic rocks is about 


15,000 feet; the entire sequence is apparently conformable. 


The lower half is non-volcanic and the upper half is en- 
tirely volcanic. From the oldest unit to the youngest the 
sequence of metasedimentary rocks is: 900+ feet of cal- 
careous, graphitic, sandy mudstones; 700 feet of graded 
quartz and feldspathic wackes; 900 feet of graphitic marls 
and calcareous, graphitic mudstones and siltstones; 1500 
feet of graded wackes with thin-bedded feldspathic arenites 
at the top; 2000 feet of siltstones, mudstones, and fine- 
grained sandstones; 1000 feet of thin-bedded siltstones and 
very fine- to medium-grained sandstones; 200-2000 feet of 
coarse sandstones and interbedded pebble and cobble con- 
glomerates. The rocks are interpreted as sequences of 
turbidites and normal basin-bottom sediments grading up 
to shallow water rocks. Overlying the non-volcanic meta- 
sedimentary rocks are 7600 feet of shallow water and sub- 
aerial pyroxene -andesite and basalt tuff-breccias, flows, 
and water-laid tuffs. An Early Jurassic Arietitid(?) am- 
monite has been found below the base of the metavolcanic 
rocks. 

Fold axes in the roof remnant trend N 25° W and plunge 
northward an average of 10°-15°. Dips at the inflection 
points of the major folds average 65°. 

The western half of the roof remnant was intruded by 
numerous post-kinematic and pre-granitic gabbro and 
diorite bodies and scores of andesite and dacite dikes. 
These several intrusive rocks constitute about 15 per cent 
of the volume of the western half of the roof remnant at 
this level. The remnant is bounded by six major and two 
minor granitic intrusions. 

Four groups of igneous plutonic rocks have been recog- 
nized. The oldest consists of theoleiitic(?) gabbro and 





diorite. The next group is granite followed by granodiorite 
and quartz monzonite. The relative age of the two younger 
groups is unknown. One consists of leucogabbro, leucono- 
rite and hypersthene diorite, and quartz diorite and grano- 
diorite. The other is granodiorite in large volumes, quartz 
diorite, and quartz monzonite. Five intrusive rocks have 
been analyzed: 1 quartz monzonite, 1 granodiorite, 1 quartz 
diorite, and 2 hypersthene diorites. The average composi- 
tion of the igneous plutonic rocks of the area is that of a 
medium granodiorite with about 65 per cent SiO,. 

Most pluton contacts are sharp, sinuous in plan, and 
steeper than 70°. Most wall rocks are deformed slightly, 
if at all. 

Most contact metamorphic aureoles contain hornblende- 
hornfels facies rocks. Pyroxene-hornfels facies rocks 
have formed in an area of the remnant common to two con- 
tact aureoles, and the quartz-bearing mineral assemblages 
are: 


a) labradorite -biotite-hypersthene-quartz 

b) labradorite-biotite-diopsidic augite-hypersthene- 
quartz 

c) andesine-biotite-diopsidic augite-quartz 

d) quartz-diopside-bytownite-garnet 


Three mafic hornblende hornfelses and one mafic pyroxene 
hornfels have been analyzed. 

The pyroxene-hornfels rocks are interpreted as steady- 
state equilibrium assemblages whose orthopyroxenes were 
able to form from hydrous minerals only as fast as water 
flowed from the terrain. Consideration of the reaction 


biotite + quartz ——~ hypersthene + orthoclase + water 


suggests that water pressure must have been maintained 
at less than load pressure for the reaction to go to the 
right. Gross structural relations indicate the load pres- 
sure was above 1200 atm. Recrystallization temperature 
was about 750°C. 

On the basis of thermodynamic data on the oxidation of 
ferrous iron and on the dissociation of water, the recrys- 
tallization temperature of an andesine-hornblende -biotite- 
quartz hornfels was calculated as about 530°C. 

Microfilm $2.75; Xerox $7.80. 166 pages. 


STRATIGRAPHY AND STRUCTURE 
OF THE McCASLIN DISTRICT, WISCONSIN. 


(L. C. Card No. Mic 60-6963) 


Joseph John Mancuso, Ph.D. 
Michigan State University, 1960 


Major Professor: Justin Zinn 


A combined field and laboratory study was carried on 
to determine the stratigraphy and structure of the McCaslin 
district of northeastern Wisconsin. The district lies along 
the parallel] 45° 21' north latitude and between the meridians 
88° 11' and 88° 48' west longitude. 

The dominant structure in the district is the McCaslin 
syncline which trends approximately east-west. The trough 
opens to the west and appears to close to the east but is 
disrupted by the intrusive High Falls granite. 

The oldest rocks in the district are the Waupee series 
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which is distributed about the outer borders of the trough. 
The series is a complex of metamorphosed volcanic flows, 
agglomerates and tuffs with large included bodies of granite 
and diorite. 

The McCaslin formation lies unconformably upon the 
Waupee series. It is composed of a basal conglomerate 
which grades upward into clean quartzite. The formation 
reaches a maximum thickness of close to 5000 feet. The 
McCaslin formation furnishes the structural framework 
for the regional syncline. 

The Hager rhyolite porphyry lies unconformably upon 
the McCaslin formation. It flowed out onto a terrain of 
fairly high relief and is confined mainly to the synclinal 
trough. 

The youngest rocks in the district are the intrusive 
High Falls and Belongia granite masses. The High Falls 
granite was seen in direct contact with the McCaslin forma- 
tion in six different localities and shows definite intrusive 
relationships. A well developed metamorphic aureole 
related to the High Falls granite can be traced by progres- 
sive metamorphic changes in the Hager, McCaslin and 
Waupee formations. The metamorphic mineral assem- 
blages indicate a maximum temperature of 700 degrees 
centigrade for the granite intrusion and a maximum depth 
of 15 feet for penetration of granite fluids into the quartite. 

A petrofabric and a joint study were made to supple- 
ment the structural data obtained in the field. Both agree 
with the major structure and indicate that the direction of 
maximum stress release was nearly horizontal and par- 
allel to the strike of the bedding. 

The exact stratigraphic position of the Precambrian 
formations of the district can be determined only approxi- 
mately and conjecturally because of their isolation and 
complete separation from the main Precambrian regions 
to the north. The Waupee series is considered Lower 
Precambrian and a possible correlative of the Quinnesec 
formation of Iron and Dickinson Counties, Michigan. The 
McCaslin formation is considered to be Middle Precam- 
brian or Huronian, but its exact position in the Huronian 
system is not clear. The extrusion of the Hager rhyolite 
porphyry and the intrusion of the High Falls and Belongia 
granites along with the regional deformation are thought 
to be part of a great post-Huronian--pre-Keweenawan 
orogeny (Killarney revolution?) which occurred about 1000 
to 1100 million years ago. 

Microfilm $2.75; Xerox $6.40. 135 pages. 


COMPACTION AND DEVELOPMENT 
OF PREFERRED ORIENTATION 
IN CLAYEY SEDIMENTS 


(L. C. Card No. Mic 61-1265) 


Robert Heber Meade, Jr., Ph.D. 
Stanford University, 1960 


Clayey sediments buried under 2,000 feet or less of 
overburden are compacted by two main processes, reori- 
entation of platy clay-mineral particles and expulsion of 
water. Evidence gleaned from the literature of soil me- 
chanics and geology indicates that particles of illite, 
kaolinite, and probably fine-grained chlorite tend to develop 
a planar fabric in mechanical response to the pressures 





exerted by overlying materials. This, as well as the ex- 
pulsion of water, is an important process in the early 
stages of the compaction of sediments rich in these 
minerals. 

Study of the early stages of compaction of montmoril- 
lonite-rich sediments, particularly those in the Los Banos- 
Kettleman City area of the San Joaquin Valley, California, 
shows that water is expelled, but the montmorillonite 
particles do not develop a planar fabric. 

The significance of the mechanical reorientation of 
clay-mineral particles as a process of compaction is 
related not only to the shapes of the particles but to their 
sizes as well. A clay particle is susceptible to mechanical 
reorientation only if it is nonequidimensional in shape and 
of sufficient size that its behavior is affected somewhat by 
gravitational forces and not controlled entirely by surface 
forces. Illite, kaolinite, and chlorite usually fulfill both 
these conditions, and they can be reoriented under pres- 
sure. Montmorillonite particles, on the other hand, are 
usually so minute in size that their behavior is controlled 
entirely by forces related to the surface interaction of clay 
particle and water. Under pressure, they are less likely 
to be oriented than particles of the other platy clay min- 
erals. The early-stage compaction of montmorillonite- 
rich sediments comes about mainly by the overcoming of 
surface attractions between montmorillonite particles and 
water. 

The compaction of sediments rich in illite, kaolinite, 
or chlorite probably follows the sequence described by 
Hedberg: mechanical rearrangement, dewatering, me- 
chanical deformation, and recrystallization. The compac- 
tion of sediments rich in montmorillonite probably involves 
only two of these stages, dewatering and recrystallization. 

Preferred orientation of nonequidimensional clay 
mineral particles develops in clayey sediments in at least 
three different ways. (1) Particles of any platyclay mineral 
can be deposited individually in such a way that their basal 
planes are parallel to one another. (2) The particles can 
be oriented mechanically during the early stages of com- 
paction. (3) Preferred orientation can develop during the 
later stages of compaction by the recrystallization of un- 
stable clay minerals to more stable clay minerals and 
micas. Microfilm $2.75; Xerox $4.00. 73 pages. 
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TERTIARY VOLCANISM 
IN THE TUSHAR RANGE, UTAH: 
Part 1: X-ray Spectrochemical Analysis: 
An Application to Certain Light Elements in 
Clay Minerals and Volcanic Glass. 
Part 2: Diffractometer Patterns of 
A.P.I. Reference Clay Minerals. 
Part 3: The Tushar Uranium Area, 
Marysvale, Utah. 


(L. C. Card No. Mic 61-867) 


Martin William Molloy, Ph.D. 
Columbia University, 1960 


Part 1 X-ray Spectrochemical Analysis: An Application 
to Certain Light Elements in Clay Minerals and 
Volcanic Glass 


Recent developments in instrumentation have extended 
the range of X-ray spectrochemical analysis (X-ray fluo- 
rescence) to the lighter elements in the range of atomic 
number 12 to 22. This includes the significant rock- 
forming elements aluminum, silicon, potassium and cal- 
cium, in addition to phosphorus, sulphur, and titanium. 
Improved procedure now provides a rapid, non-destructive, 
quantitative, semiquantitative, and qualitative analytical 
method useful in the examination of aluminosilicate min- 
erals and mineraloids. It is also capable of wider appli- 
cation. 

The analytical method has been applied to volcanic and 
related materials from the Marysvale, Utah uranium area. 
The X-ray instrument has been calibrated through the use 
of artificial mixtures of chemical compounds containing 
the constituent elements. Previously analyzed reference 
clay minerals of the American Petroleum Institute Research 
Project 49 have served to establish the calibration. X-ray 
analytical data have been obtained for a selection of speci- 
mens from the Mt. Belknap series which forms part of the 
late Tertiary volcanic cover of the Marysvale region. 

The materials examined include rhyolitic obsidian, volcanic 
ash, granular igneous rocks, and argillitic alteration speci- 
mens. X-ray spectrochemical analyses of the Mt. Belknap 
series show a limited compositional range. This indicates 
that the tuffs, glasses, and rhyolites of this series are 
derived from a uniform magma. 


Part 2 Diffractometer Patterns of A.P.I. Reference Clay 
Minerals 


The widely used studies published by the American 
Petroleum Institute on reference clay minerals are supple- 
mented by revised X-ray diffraction information based on 
the original specimens. Chemically analyzed samples of 
kaolinite, dickite, halloysite, nontronite, montmorillonite, 
illite, attapulgite, and pyrophyllite are re-examined by 
recent X-ray diffractometer techniques. Spacing and in- 
tensity measurements and the corresponding diffractometer 
patterns are furnished for specimens oriented to enhance 
the basal reflections, subjected to glycolation, and given 
550° C. heat treatment. Constant instrument settings 
permit diffraction intensity comparison between different 
specimens, treatments, and species. The interpretation of 
the X-ray diffraction patterns in terms of the structural 
and thermal stability of the minerals is discussed. 





Part 3 The Tushar Uranium Area, Marysvale, Utah 


A thick sequence of late Tertiary volcanic tuff covers 
large portions of the Tushar Plateau in south central Utah, 
while rhyolite of similar age fills parts of the Sevier River 
Valley to the east. Mines along the valley are producing 
uranium ore from deposits genetically related to the tuff 
and rhyolite. The threefold relationship of mountain tuff, 
valley rhyolite, and uranium mineralization has been in- 
vestigated by field mapping and laboratory study of the 
Mt. Belknap volcanic series. 

In the field, changes in volcanic stratigraphy of the 
units and the interfingering of regional tuff with local 
valley rhyolites between the 12,000 foot crests of the 
Tushar Range and 6,000 foot Sevier River Valley below 
are shown. In the laboratory, X-ray spectrochemical 
(fluorescence) analyses of the rhyolite, glass, and tuff 
emphasize the limited compositional range and indicate 
that these units were derived from a uniform magma. 
Differences in potassium and calcium content support the 
distinction between mountain and valley units and provide 
information on the glassy dikes which are associated with 
uranium ore in the Marysvale mines. Iron, titanium, 
aluminum, and calcium are enriched in clay alteration 
zones, while phosphorus and silica are removed. 

Thin section and clay mineral investigations yield ad- 
ditional insight into the primary structures of volcanic 
units and their chemical and mineralogical reaction to 
alteration. Compaction, intergradation, and flow-folding 
suggest unusual modes of air-fall aggregation and gravity 
slumping forthe emplacement of some of the volcanic units. 
Zeolites, silica, and feldspar represent primary alteration 
features. Variations in kaolinite, montmorillonite, illite, 
and mixed-layer clay alteration suite are responsive to 
the intensity of alteration along fracture zones. 

Microfilm $2.75; Xerox $9.70. 212 pages. 


EOCENE DISCOASTERS AND COCCOLITHOPHORES 
FROM CENTRAL CALIFORNIA 


(L. C. Card No. Mic 61-1241) 


Tyagarajan Narasimhan, Ph.D. 
Stanford University, 1961 


Microscopic examination ofa series of Eocene sediment 
samples from various localities in Central California has 
yielded the remains of pelagic protistid organisms of 
chronological importance. These fossils consist of iso- 
lated calcareous plates belonging to the discoasterids and 
Coccolithophorids, two closely related but little known 
groups having characteristics of either plants or animals. 
They were found in sandstones and shales of shallow ma- 
rine origin and occur, in most instances, with other micro- 
fossils of less significance as stratigraphic indices. 

This study has been undertaken with the following pur- 
poses in view: 

i) To investigate the possibility whether or not mor- 
phologic differences between species have any biostrati- 
graphic value in delimiting the Eocene strata into different 
stages, where other microfossils are not helpful, and 

ii) to determine if the presence of specialized forms 
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can supply evidence concerning the environmental condi- 
tions of deposition of the enclosing sediments. 

This report, therefore, is concerned with the identifi- 
cation, classification, and the usefulness of these micro- 
fossils for age determination of Eocene strata in critical 
areas. 

A total of eighty samples from four localities, viz., 

i) Pacheco Syncline area, near Martinez, Contra Costa 
County, ii) Kings Creek and Little Boulder Creek, in Big 
Basin region, Santa Cruz County, iii) N. La Honda Creek 
district, San Mateo County and iv) San Francisquito Creek 
section, on the Stanford University Campus, Santa Clara 
County, were subjected to a detailed micro-palaeonto- 
logical examination. Of these samples, forty-three con- 
tained rare to abundant discoasters and Coccolithophores. 
Where possible, percentages for each species were com- 
puted. 

The following results were obtained that may prove 
significant: 

i) Thirty-six species and varieties are considered to 
be new to science. 

ii) Marthasterites tribrachiatus (Bramlette and Riedel), 
Marthasterites furcatus (Deflandre), and Discoaster lodo- 
ensis Bramlette and Riedel are good indices of Lower 
Eocene, and therefore the Lower Eocene may be regarded 
as the Zone of Marthasterites tribrachiatus (Bramlette 
and Riedel) and Marthasterites furcatus (Deflandre). 

iii) Several other common and distinctive species, such 
as Rhabdolitus pinguis, Zygolithus furcatus n.sp., Dis- 
coaster septemradiatus, Discoaster distinctus, Discoaster 
germanicus, Discoaster cruciformis appear to have poten- 
tialities as Middle Eocene markers, though any positive 
statement on this must await subsequent work in other 
areas. 

iv) The Upper Eocene is characterized, among others, 
by the restricted occurrence of Trochoaster cruciformis 
n.sp. which seems to be a good index form for this part of 
the geologic column so that the Upper Eocene can be re- 
garded as the Zone of Trochoaster cruciformis. 

v) On the basis of the occurrence elsewhere of many 
similar species, approximately four-hundred and thirty- 
five feet of the Upper Butano Formation cropping out along 
the North La Honda Creek may be assigned a Middle to 
Upper Eocene age. 

vi) Two hundred and fifty feet of sedimentary strata 
exposed along the San Francisquito Creek, mapped as 
Upper Cretaceous “Chico Formation” by earlier geologists, 
may be assigned to the early Tertiary, possibly to the 
upper part of the Lower Eocene or the lower part of the 
Middle Eocene. 

A paleoecological interpretation of the various assem- 
blages is attempted based mainly on the data available on 
living Coccolithophores, as little is known concerning the 
ecologic controls that affected the largely extinct group of 
organisms known as Discoaster. Because most coccolitho- 
phores are marine and flourish abundantly in shallow warm 
water, limited to depths of about 150 meters or less, it is 
here suggested that during the Eocene period, a connection 
with open ocean existed in this California region. Further- 
more, deposition of Eocene sediments probably took place 
in water with a near-surface temperature that was gener- 
ally warm subtropical to tropical as revealed by the preva- 
lence ot warmth-loving species of rhabdoliths, Braarudos- 
phaera bigelowi, Pemma rotundum, etc. 

Microfilm $3.30; Xerox $11.50. 254 pages. 









































SOME SOLUBILITY STUDIES 
OF ALUMINA, FERRIC OXIDE AND SILICA 
AND THEIR RELATION TO LATERIZATION 


(L. C. Card No. Mic 61-1248) 


Ranard Jackson Pickering, Ph.D. 
Stanford University, 1961 


Solubility measurements of alumina, ferric oxide and 
silica were made in the hope of obtaining information which 
could be used to better understand the process of lateriza- 
tion. Solubilities were measured at 35° C. and 0° C. for 
ferric hydroxide and aluminum hydroxide which were pre- 
cipitated from solutions of the metal chlorides by the 
addition of base. Both hydroxides peptized to some extent 
in acid solutions, thus producing apparent solubilities 
higher than would be expected from data of other inves- 
tigators. Slightly acid solutions of each hydroxide slowly 
increased in acidity during aging until a stable pH was 
reached. The very low solubilities of the two hydroxides 
throughout most of the natural pH range (4 to 9) were 
confirmed. 

Leaching tests with solutions at several different pH’s 
in the natural pH range were performed on crushed latite, 
nepheline soda-andesite and peridotite at 35°C. and 0°C. 
Both by immersing the rocks in the solutions and by al- 
lowing the solutions to percolate through the rock, enough 
more silica was removed than aluminum and iron to cause 
a considerable residual enrichment of the two metals. 

The rate of dissolution of silica was much greater in 
slightly acid solutions than in neutral and slightly basic 
solutions. The rate of dissolution of aluminum and iron 
appeared to be essentially independent of pH within the 
natural pH range. The amounts of silica leached from the 
rocks were much greater at 35° C. than at 0°C. 

A comparison of the results of the solubility studies 
with recent data on the solubility of amorphous silica shows 
that the solubility differences between amorphous silica and 
the oxides of aluminum and ferric iron are sufficient to 
explain the observed results of the leaching experiments 
and to support the concept of laterization as a chemical 
process whereby Silica is extensively removed from sili- 
cate rocks by groundwater as a result of solubility dif- 
ferences, with the resulting residual concentration of 
aluminum and/or ferric iron. The more rapid dissolution 
of silica at acid pH’s than at neutral or basic pH’s suggests 
that acid groundwater is more effective in leaching silica 
from rocks than basic solutions within the natural pH 
range, a conclusion which contradicts the widely accepted 
hypothesis that laterite is the result of leaching by a basic 
soil solution. This conclusion is supported by recent 
papers describing areas of contemporary laterization with 
acid soil solutions. 

The ability of aluminum to migrate, either in ionic 
solution or as an hydroxide suspension, in groundwater 
with a pH below 4 or 5 is indicated from the solubility ex- 
periments, and may explain the presence of nodules, crusts 
and amygdules of gibbsite in many bauxite deposits. Ferric 
iron appears to be essentially immobile in the natural pH 
range except possibly in a soluble organic complex. The 
formation of “laterite crusts” is believed due to the migra- 
tion of ferrous iron in solution to a location where it is 
oxidized and precipitated near the surface. 

In agreement with previous work, it is concluded that 
laterization is favored by high temperature, high rainfall, 
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good drainage, quartz-free parent rocks and low rate of 
erosion of weathered rocks. The present study suggests 
also that laterization should be favored by abundant vege- 
tation and the resulting formation of an acid soil. Although 
these conditions are best fulfilled in tropical to sub- 
tropical climates, laterization could be expected to take 
place under the proper conditions in a cooler climate. 

The presence of gibbsite in temperate and sub-arctic soils, 
as reported by several observers, lends support to this 
view. 

Laterization is considered an advanced stage of pod- 
zolization, representing the desilication by acid ground- 
water of silicate rocks. 

Microfilm $2.75; Xerox $6.00. 123 pages. 


GEOLOGY OF PART OF 
THE SANTA ROSA MOUNTAINS, 
RIVERSIDE COUNTY, CALIFORNIA. 


(L. C. Card No. Mic 61-1252) 


Samuel John Sims, Ph.D. 
Stanford University, 1961 


In the Santa Rosa Mountains between Palm Springs and 
Palm Desert, Riverside County, California, a body of 
tonalite and granodiorite forms a structural basin and 
topographic high overlying high-grade metamorphic rocks. 
The contact between the granitic and metamorphic rocks 
is gradational except where faulted. The granitic rocks 
generally grade to a cataclastic quartz-feldspar -biotite 
gneiss. At one locality, the granitic rocks grade laterally 
to a porphyroclastic gneiss. 

The metamorphic rocks are quartz-feldspar-biotite 
gneiss and schist, porphyroclastic gneiss, garnet-silli- 
manite schist, calc-silicate rock, cataclastic marble, 
amphibolite, and mylonite. They represent metamorphosed 
sedimentary rocks. They are well foliated and generally 
show a lineation. Foliation is defined by sub-parallel 
shear surfaces and by oriented platy minerals. Lineation 
is defined by oriented elongate minerals such as silli- 
manite and hornblende, by dimensionally oriented quartz 
grains, and by small folds and crinkles of the foliation 
plane. Metamorphic rocks are characterized by recrys- 
tallized cataclastic textures. The mineral assemblages 
almandine -sillimanite-orthoclase-biotite-quartz and 
wollastonite -clinopyroxene -garnet-quartz-plagioclase are 
critical because they indicate metamorphic temperatures 
were approximately 650-700°C. The predominant rock 
type is porphyroclastic gneiss. Its composition is nearly 
the same as that of the granitic rocks. 

The granitic rocks are moderately to poorly foliated. 
The foliation is defined by oriented hornblende and biotite. 
Lineations are defined mainly by oriented hornblende. 
Schlieren consist of both light and dark layers, generally 
in association with each other. Pegmatites and aplite dikes 
cut the granitic rock. 

Structures in the metamorphic rocks show at least two 
periods of folding. The earlier one produced northeast- 
trending axes and associated parallel linear structures 
(B lineations). The second period produced northwest- 
trending axes and was less intense, so that northeast 
trends were preserved. The northeast folding was asso- 





ciated with the high grade metamorphism and occurred 
during formation of the foliation. Lineation directions in 
the granitic rocks are the same as in the metamorphic 
rocks and indicate that they were formed during the same 
deformation. 

Structural, textural, and compositional features of the 
rocks indicate several related mechanisms of origin for 
the granitic body. Emplacement of the granitic body was 
synkinematic. It could have formed (1) by magmatic in- 
trusion at depths great enough so that the temperature of 
the country rock was the same as the magma; (2) by trans- 
formation in place of metamorphic rock to granitic rock; 
or (3) by a combination of intrusion and replacement. 

In general, structural evidence indicates the rock formed 
in place. This evidence is (1) contacts between granitic 
and metamorphic rocks are gradational; (2) foliations in 
both granitic and metamorphic rocks are conformable; 

(3) lineations and early-formed fold axes in both rocks 
are oriented consistently; (4) inclusions of metamorphic 
rocks in the granitic body are lenticular and are conform- 
able to the foliation of both granitic and metamorphic 
rocks; and (5) intrusive relations are lacking. Textural 
evidence indicates the granitic rocks were partly fluid 
during their formation. The granitic rocks have about the 
same composition as the porphyroclastic gneiss and in one 
locality the granitic rocks grade laterally to the porphy- 
roclastic gneiss. 

It is suggested that the granitic rocks formed in place 
by a process of partial fusion and recrystallization of the 
porphyroclastic gneiss. As shearing progressed, meta- 
morphic temperature approached the melting point of 
granitic rock, and recrystallization of the gneiss began to 
take place, first along the shear surfaces and then through- 
out the gneiss. Remnants of rock of composition different 
than porphyroclastic gneiss were preserved as inclusions. 

Three types of fractures occur throughout the area: 
faults, breccia zones, and joints. The faults are both 
normal and reverse, and form contacts between rock types 
in many places. Breccia zones show little or no movement. 
The various fractures were formed during uplift of the 
mountain range, and this uplift probably began in early 
Pleistocene time. 

Microfilm $2.75; Xerox $5.60. 112 pages. 


QUANTITATIVE PETROGRAPHIC STUDY 
OF PALEOZOIC CARBONATE ROCKS, 
CABALLO MOUNTAINS, NEW MEXICO. 


(L. C. Card No. Mic 61-1253) 


Karl Walter Stauffer, Ph.D. 
Stanford University, 1961 


Quantitative petrographic examination of the Ordovician 
and Pennsylvanian carbonate rocks in the Caballo Moun- 
tains, New Mexico, has shown that precise classification 
of limestones is feasible and greatly aids in the under- 
standing of their genesis. Measurements of grain orienta- 
tions in clastic limestones showed that grains within a 
single bed and whole formations had distinct preferred 
orientations. These orientations reveal the ancient pre- 
ferred, probably tidal, current directions. The interpre- 
tation of the paleocurrent directions may help to locate 
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ancient shorelines because the long axes of clastic grains 
preferentially oriented by tidal currents are generally 
perpendicular to the nearest shorelines. The Pennsyl- 
vanian Red House Formation, although consisting of alter- 
nating limestones and shales, showed no apparent cyclical 
sedimentation of the limestone constituents. The presence 
of green algae, sorting and rounding of clastic fragments, 
and the generally distinct linear fabrics indicate that these 
limestones were deposited in very shallow, current agitated 
warm water, probably similar to that found on the Bahama 
Banks today. Microfilm $2.75; Xerox $9.25. 202 pages. 


STRUCTURE AND STRATIGRAPHY 
IN THE NORTH-CENTRAL 
SCHELL CREEK RANGE, EASTERN NEVADA. 


(L. C. Card No. Mic 60-5075) 


John C. Young, Ph.D. 
Princeton University, 1960 


The north-central Schell Creek Range, located in ex- 
treme east-central Nevada approximately at the latitude of 
McGill, consists of two north-trending mountain blocks 
separated by a narrow valley which dies out to the north 
and south. More than 10,000 feet of Precambrian clastic 
sedimentary rocks are overlain apparently conformably 
by approximately 20,000 feet of Paleozoic miogeosynclinal 
rocks, representing every Paleozoic period except possibly 
the Permian. Cambrian rocks comprise more than 8,000 
feet of this. There is no record of Mesozoic sedimentation. 
Cenozoic rocks consist of several hundred feet of lower 
Tertiary conglomerate, calcareous mudstone, and shale; 
2000-3500 feet of lower and middle Tertiary (7?) inter- 
mediate to acidic flows, subordinate ignimbrites, and minor 
basalts; and an upper Tertiary-Quaternary conglomerate 
constituting the latest sedimentation. New information is 
presented about the Precambrian, Cambrian, Ordovician, 
and Tertiary rocks. 

Much of the area is structurally complex. The moun- 
tain blocks are predominantly west-dipping homoclines 
complicated by thrust faults and normal faults. The thrust 
faults generally dip westward, each emplacing younger 
rocks on older, and are all above the basal Cambrian 
quartzite. They have resulted in considerable brecciation, 
but relatively minor folding, in the Paleozoic and Tertiary 
rocks. Hundreds to many thousands of feet of strata are 
missing across the faults. The underlying basal Cambrian 
and Precambrian rocks are only mildly folded and faulted. 

Each higher thrust fault is considered slightly younger 
than those beneath since the higher sheets truncate the 
lower ones. It is likely, however, that their times of move- 
ment actually overlapped. Inconclusive evidence suggests 
east to southeast movement of the two highest sheets. 

One period of deformation seems adequate to explain all of 
the thrust faults and associated features. 

Present evidence is inconclusive regarding the manner 
of formation of the thrust faults. Five theories are con- 
sidered which attempt to account for the thrusting. They 
involve the following mechanisms: decollement; back-limb 
subsequent shear thrusts; sheared-off folds; erosion 
thrusts; gravity sliding. Evidence suggests that the major 





deformation occurred in middle Tertiary (Oligocene- 
Miocene) time, rather than during the Nevadan or Laramide 
orogenies: the lowest Tertiary strata (probably Eocene) 
rest with only slight unconformity on Paleozoic strata, and 
the late Eocene-early Oligocene (?) volcanic rocks seem 

to be involved in the thrusting. 

Late Tertiary and Quaternary Basin and Range normal 
faults, apparently resulting from regional extension and 
definitely postthrusting in age, have created the present 
arrangement of mountain and valley blocks, and have con- 
fused the thrust fault relationships. Numerous normal 
faults are also present within the various blocks. 

Microfilm $3.30; Xerox $11.70. 256 pages. 


PETROGRAPHY OF 
THE UPPER CAMBRIAN DOLOMITES OF 
WARREN COUNTY, NEW JERSEY. 


(L. C. Card No. Mic 61-224) 


Valentine Edward Zadnik, Ph.D. 
University of Illinois, 1960 


Petrographic investigation of the Upper Cambrian 
dolomites (Allentown dolomite) along the Delaware River 
in Warren County, New Jersey, has led to the distinction 
of six different microfacies each representing a specific 
and very shallow water sedimentary environment. In order 
of decreasing relative depth these microfacies are: 
dololutite, dolarenite, oolitic dolarenite, dolorudite, crypto- 
zoan dolomite and desiccation dolorudite. 

Over 1200 samples spaced at an average interval of 1.8 
feet were collected from two measured sections, one at 
Riegelsville and another at Carpentersville, both in New 
Jersey. Thin sections, cut perpendicular to the bedding 
were subjected to a petrographic analysis consisting of 
the statistical measurement of four general types of pa- 
rameters: detrital and authigenic components, degree of 
crystallinity and chemical composition. The detrital com- 
ponents present in sufficient abundance for study were 
quartz, oolites and reworked lithic fragments. Pyrite was 
the only authigenic element. The degree of crystallinity 
was obtained by measuring the maximum size of the largest 
optically continuous dolomite crystals for each thin section. 
The chemical composition investigated by means of an 
X-ray diffractometer, revealed that both sections consisted 
entirely of virtually pure dolomite probably generated by 
replacement pene-contemporaneous with sedimentation. 

The results of the statistical measurements are in- 
terpreted by means of a bathymetrical curve showing the 
variations or relative depth as a function of thickness. 

The oscillations of the bathymetrical curve exhibit super- 
posed asymmetrical cycles of sedimentation. The ideal 
cycle begins with structureless dololutite (deepest water 
facies) and grades upward through progressively shallower 
facies terminating with desiccation dolorudite. Immedi- 
ately overlying the latter is a dololutite which begins the 
superposed cycle. The bathymetrical curve also displays 
a rhythmic occurrence of series of cycles or megacycles. 
Within each megacycle, the superposed cycles terminate 

in progressively shallower microfacies. 
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The two investigated sections do not overlap strati- 
graphically and therefore correlation could not be at- 
tempted. Although individual cycles extend probably only 
over short distances, megacycles and major groups of 


cycles could provide a valuable means of correlation in 
this general area. 
Microfilm $2.75; Xerox $7.60. 161 pages. 
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STUDIES ON THE ETIOLOGY AND 
PATHOGENESIS OF SHIPPING FEVER 


(L. C. Card No. Mic 61-666) 


James Robert Saunders, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor David T. Berman 


Shipping fever results from acute infection of the 
respiratory tract of cattle. Extensive research has dem- 
onstrated that Pasteurella spp and stressors associated 
with shipping will not consistently reproduce shipping 
fever. 

The present study was undertaken to gain information 
on whether or not stressors would predispose calves with 
viruses already in their respiratory systems, to secondary 
bacterial infections. Material from natural outbreaks of 
shipping fever was collected for serological, histopatho- 
logical and microbiological studies. Tissue cultures were 
employed for the isolation of viruses. 

In 14 controlled experiments conducted in isolation, 

26 calves were exposed by aerosol or intratracheal injec- 
tion to different strains of Pasteurella spp, to four strains 
of para-influenza 3 virus (PI,) which were isolated from 
field materials, or to combinations of these agents. 

In field investigations eight groups of cattle were 
studied. Three of these were affected with respiratory 
disease while the remaining five groups were feeder calves 
which were shipped from western ranges to Wisconsin 
farms or feedlots. Pasteurellae were recovered from the 
nasal passages of healthy and diseased cattle with a higher 
incidence being observed in the sick animals. In some 
groups shipping fever developed even though antibiotics 
and sulfonamides were used prophylactically. 

Viruses of the psittacosis-lymphogranuloma group were 
isolated from animals in five groups and bovine enterovi- 
ruses were isolated from animals in two groups. Although 
correlations between clinical respiratory disease and the 
presence of these agents were observed, further studies 
are needed before definite conclusions can be reached. 

Other than the above viruses there was definite sero- 
logical evidence of a temporal association of PI, with 
shipping fever in three groups of calves and from two of 
these three groups strains of PI; were isolated from 10 
animals, six of which had clinical shipping fever at the 
time of the isolation or later. Eight strains of PI, were 
isolated from animals with low serum hemagglutination- 
inhibition (HI) titers to the virus; this virus was reisolated 
from experimental calves up to 10 days post-exposure at 
which time the serum HI titers were rising. 











Few of the calves on arrival in Wisconsin had HI titers 
to PI, but the majority developed significantly increased 
titers within three weeks. The epizootiological signifi- 
cance of this observation is discussed and it is suggested 
that carefully controlled vaccination trials with PI, might 
yield useful information on how widely this virus is asso- 
ciated with shipping fever. 

Exposure trials with pasteurellae in combination with 
various stressors did not evoke significant responses. 

In the exposure trials with PI, a respiratory syndrome 
similar to that observed in mild cases of shipping fever 
was regularly reproduced in calves which had low serum 
HI titers to PI,. One calf developed a severe broncho- 
pneumonia, was sacrificed and the virus was reisolated 
from the lungs. The presence of pasteurellae in the PI, 
inocula generally increased the amount of nasal exudate. 
The stressors employed in a few trials did not alter the 
response. 

From the results of studies on PI, it is concluded that 
this virus was associated with shipping fever in three of 
the field groups studied. Since a respiratory syndrome 
can be regularly reproduced in susceptible calves with 
strains of PI; isolated from field cases of shipping fever 
it is suggested that this model be used for further inves- 
tigation on the role of other factors (stress and microbial) 
in the etiology and pathogenesis of shipping fever. 
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Chairman: Professor F. A. Johnston 


In recent years, evidence supporting the theory that 
human beings can adapt to changed levels of calcium intake 
has been accumulating. If the theory of calcium adaptation 
is correct, it must be taken into account in evaluating the 
calcium requirement of man. The object of the present 
work was to investigate further whether adaptation takes 
place by studying persons who have been living on low- 
calcium diets for a long periodof time, to find whether they 
have adapted and by studying persons who are accustomed 
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to a high intake while they are maintained on a low intake 
for a long period of time to observe whether their losses 
decrease with time. 

Seven young men, ages 22 to 29 years, three of whom 
were accustomed to low-calcium intakes and four to high- 
calcium intakes served as subjects. The customary in- 
takes of each subject were estimated by calculating from 
a week’s dietary record and by interviewing them regard- 
ing the high-calcium foods in their diet from infancy to the 
time of the study. The customary intakes of the three 
accustomed to low intakes ranged from 350 to 750 mg and 
of the four accustomed to high intakes ranged from 1250 to 
1500 mg calcium per day. All seven men were placed for 
96 days on a carefully controlled diet in which the mean 
calcium intake was 232 mg per day. Food, feces and urine 
were collected during three metabolic periods of 16 days 
each at the beginning, the middle and the end of the study. 

A minor difference in the mean retention of the high- 
calcium group and the low-calcium one was found at the 
beginning of the experiment. One subject who was the 
smallest and had had a low intake for a long time, showed 
signs of having adapted at the onset of the experiment. 
During the course of the study, the loss of calcium de- 
creased for five of the remaining six subjects. The dif- 
ference between metabolic period I and III for the five 
subjects were 45, 42, 27, 20 and 19 mg. 

The true absorption was calculated by finding the dif- 
ference between the food-calcium and the fecal-calcium 
and correcting for calcium from gastrointestinal sources 
using an estimate of 75 mg. The percentage absorbed by 
four subjects was relatively high ranging from 58% to 66%. 
The other three subjects were absorbing about the same 
as subjects recorded in the literature (41% to 50%). No 
difference between the low and the high-calcium groups 
‘ was noted in the calcium absorbed at the beginning of the 
experiment. There were some signs of adaptation in that 
five of the seven subjects absorbed slightly more at the 
end of the experiment. The one subject whose absorption 
changed very little and the one whose absorption decreased 
absorbed a high percentage of calcium. 

Evidence of adaptation was clearly shown by the dif- 
ference of the urinary calcium between the high-calcium 
group and the low-calcium group in metabolic period I. 

A progressive downward trend occurred in the urinary 
calcium during the three months of the experiment. 

There was no indication that a diet containing 232 mg 
calcium per day was adequate, because all subjects were 
in negative balance during all collection periods. However, 
the period for adaptation may not have been long enough 
for complete adaptation. 
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A STUDY OF MORPHOLOGICAL CHANGES 
IN THE DIGESTIVE SYSTEM 
OF AGED DOGS 
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Roger Jero Panciera, Ph.D. 
Cornell University, 1960 


A series of 41 dogs, aged 8 to 19 years, and 5 control 
dogs, aged 9 months to 3 years, were subjected to exten- 
sive gross necropsy. The gross and microscopic mor- 
phology of the organs of the digestive system were scru- 
tinized and recorded. Variations in the morphology of 
corresponding organs in the two age groups were described 
in detail. Similarities between the lesions present in dogs 
and those reported in other species were discussed. 

The tongue lacked changes attributable to aging. Blood 
vessels in the lamina propria of the tongues of five aged 
dogs were infiltrated with amyloid. In each instance, the 
magnitude of amyloid deposition in this location was as 
great as or greater than deposits in other organs of the 
body. 

Oncocytes were present in the ducts of the parotid and 
mandibular salivary glands. Fat cell infiltration, while 
often evident in the parotid gland, was lacking in the man- 
dibular gland. Lymphocytes and plasma cells were fre- 
quently scattered throughout the stroma of the salivary 
glands of both young and old dogs. Mucous end pieces 
were present in the parotid glands of many aged dogs. 

Changes in the esophagus consisted of cystic dilatation 
of the ducts of esophageal glands and an increase in the 
thickness of the esophageal gland layer. Leiomyomas 
occurred in the wall of the esophagus, the stomach, and 
the gall bladder. Mucosal polyps were present in the 
pyloric portion of the stomachs of two aged dogs. Atrophy 
of the gastric mucosa was not recognized. 

The liver contained numerous and varied lesions. 
Nodular hyperplasia of hepatic cells was usually present. 
An accumulation of lipofuscin pigment existed in the hepatic 
cells of many aged dogs. Mononuclear cell infiltration of 
portal areas was not prominent. Small groups of altered 
cells interpreted to be hepatic cells ina state of fatty 
metamorphosis were scattered about the livers of a high 
percentage of aged dogs. Lymphocytic and plasma cell 
infiltration often existed within these foci. Accumulations 
of these cells within the liver were rarely observed outside 
the foci of fatty metamorphosis. Intranuclear crystals 
were identifiable in occasional cells of livers of a high per- 
centage of both young and old dogs. Cysts and neoplasms of 
of intrahepatic bile ducts were present in a few aged dogs. 
Proliferative changes often existed in the gall bladder 
mucosa. 

Anumber of changes in pancreatic acini were described. 
Proliferation of intralobular ducts was often noted. The 
islets of Langerhans of aged dogs did not appear to be 
altered. 

The small intestine contained cystic glands of Lieber- 
kihn and thickening of the fibrous layer of the lamina 
propria. The small intestine of one dog contained a mu- 
cosal polyp; another dog had a carcinoma of the small 
intestine. 

Atrophy was not recognized as*a conspicuous feature 
in the digestive organs of these aged dogs. Conversely, 
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proliferative changes were prominent insome of the organs 
examined. Also noteworthy was the lack of fibrosis in most 
of the organs. These findings contrast with the generaliza- 
tion that fibrosis and atrophy characterize the morpho- 
logical manifestations of aging. 

Microfilm $2.75; Xerox $5.00. 96 pages. 


THE PATHOGENESIS 
OF CERTAIN 
CANINE BACTERIAL NEPHRITIDES 


(L. C. Card No. Mic 61-1001) 


Ganti Ayyavari Sastry, Ph.D. 
Kansas State University, 1961 


Interstitial nephritis is one of the most important and 
common canine diseases. Its etiology has not been un- 
equivocally settled. Bacteria are considered to be one 
agent responsible for this condition. In order to study the 
various aspects of the disease including pathogenesis, 
nature of clearances during the course of the disease, cor- 
relation of the histopathology with clearances and the as- 
sessment of the efficacy of the clearance tests as a diag- 
nostic aid, efforts were made to reproduce the disease by 
the injection of different preparations of live cultures of 
Escherichia coli, Proteus sp, and Pseudomonas aeruginosa 
into the renal artery of dogs. In half the number of dogs, 
the uninoculated kidneys were removed one month following 
inoculation. Dogs not nephrectomized were sacrificed 
three months after the infection. Nephrectomized dogs 
were destroyed three months following the second surgery. 
The following results were observed. 

A marked leucocytosis accompanied by a neutrophilia 
and a shift to the left was noticed 24 to 48 hours after 
infection. The total white cell counts usually returned to 
normal within 20 to 30 days after inoculation. A renewed 
leucocytosis was usually produced by either a clearance 
test or exacerbation of the lesion following nephrectomy. 
Leucocytosis was more severe in dogs injected with E. coli 
and Proteus than in those with Pseudomonas aeruginosa. _ 

Albumin, abnormal number of leucocytes and red blood 
cells were constantly found in the urine within 24 hours 
after infection and persisted for 20 to 40 days. 

Nephrectomy was followed by a fall in clearances. 
Compensatory hypertrophy ultimately reduced the de- 
crease in the values. In two animals, which were not 
nephrectomized, the final day clearances were higher than 
preinoculation levels. The PSP excretion values were 
lower than normal in only four dogs of which three were 
nephrectomized unilaterally. 

Microscopically the inoculated kidneys were severely 
scarred or showed gray foci. The uninoculated kidneys 
were usually larger and hypertrophied. The bladders 
showed thickening of the walls with hemorrhages on the 
mucosa. 

Microscopically the lesions in the kidneys could be 
described as chronic pyelonephritis. 

Bradycardia, peaking of the T waves and lengthening of 
the PR interval were the changes noticed in the electro- 
cardiogram. 

After inoculating broth cultures of E. coli, Staphy- 
lococcus aureus, Proteus sp and Pseudomonas aeruginosa 























on scarified mucosa of the bladders of dogs, infection in 
the kidneys was observed in both the dogs infected by 

E. coli, one of the two dogs infected by S. aureus and one 
of the two dogs inoculated with Proteus sp. 

In experiments conducted to estimate the time interval 
between the injection of organisms into the renal arteries 
and their appearance in the urine, it was found that bac- 
teria could be detected in the urine 24 hours after their 
inoculation. 

From these studies, the following conclusions were 
made. 

1. That it is possible, within the meaning of the defi- 
nition of the term, to produce interstitial nephritis ex- 
perimentally by inoculating cultures of E. coli, Proteus sp 
and Pseudomonas aeruginosa into the renal artery. ish 
Proteus as a broth culture containing 0.1 per cent agar 
was the most fruitful in that high percentage of takes 
occurred and severe pathology was produced. 

2. The clearance tests did not give a correct indica- 
tion of the magnitude of renal damage, especially when 
only one kidney was affected. In severe cases of nephritis 
it may be hazardous to utilize the test since the stress 
produced is so great that fatalities may occur. Hence 
the tests are considered useless as a diagnostic aid in 
clinical practice. 

3. The PSP test did not indicate the existence or 
extent of renal disease in most cases and so is considered 
to be of no value in diagnosis and 

4. The BUN was not sensitive enough to indicate the 
early renal disease and so is considered to be of little 
use in the early stages of nephropathies. 
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THE HISTOPATHOLOGIC STUDY 
OF THE DEVELOPMENT OF 
THE IRRADIATION-INDUCED LEUKEMIA 
IN C57BL MICE AND OF 
ITS INHIBITION BY TESTOSTERONE 


(L. C. Card No. Mic 61-851) 


Prawase Wasi, Ph.D. 
University of Colorado, 1960 


Supervisor: Associate Professor Matthew H. Block 


This investigation was undertaken to study the histo- 
pathology of the preleukemic phase in C57BL mice in 
which leukemia was induced by total body x-irradiation. 
A parallel study was also done in the same strain of mouse 
to investigate the mechanism by which testosterone in- 
hibits the development of the leukemia induced by total 
body irradiation. A total of 340 female C57BL mice, five 
to six weeks old, were assigned for (1) control; (2) tes- 
tosterone treatment (0.5 mg. twice weekly); (3) fraction- 
ated total body x-irradiation (125r x 4 and 203r x 4) and 
(4) total body x-irradiation and testosterone. Animals 
from each group were then sacrificed weekly until leu- 
kemia developed in the animals receiving irradiation 
alone. Histopathology and peripheral blood were studied 
in these animals. 

Leukemia was not observed in the control animals and 
in the animals given testosterone alone during the seven 
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months following the initiation of the experiment. The only 
significant effect of testosterone upon hematopoietic tissues 
was a decrease in the number of thymic lymphocytes. This 
occurred without increased karyorrhexis or nuclear debris 
even in animals given as much as 5.0 mg. of testosterone 
in a single dose. Peripheral blood was not significantly 
altered following testosterone treatment. 

In animals receiving total body x-irradiation there was 
a degeneration of susceptible cells of the hematopoietic 
tissues (lymphocytes, erythroblasts, myelocytes and mega- 
karyocytes) followed by atrophic and then regenerative 
phases. The hematopoietic tissues and the peripheral 
blood became normal in five to six weeks. Thereafter, the 
thymic cortex began to enlarge due to proliferation of me- 
dium and large lymphocytes. This proliferation was un- 
inhibited leading to the development of leukemia which was 
at first localized to the thymus. The leukemia apparently 
develops from an uncontrolled reparative process subse- 
quent to degeneration and regeneration of thymic lympho- 
cytes. 

Other investigators have found that the development of 
leukemia in irradiated mice is inhibited by injection of 
hematopoietic cells or by partial body shielding during 
irradiation. The evidence suggests, therefore, that two 
factors are necessary for the development of leukemia in 
irradiated mice: (1) A degeneration for any reason of the 
thymic lymphocytes which is followed by their regeneration 
and (2) the coincidental presence of a specific environ- 
mental condition such as that provided by total body irra- 
diation. Prevention of either of these two factors or pre- 
vention of their simultaneous occurrence inhibits the 
development of leukemia. 

In the animals given total body x-irradiation and testos- 
terone the hematopoietic tissues other than the thymus 
underwent the same sequence of degeneration, atrophy and 
regeneration as in animals receiving irradiation alone. 

The thymus of these animals, however, failed to regenerate 
and remained atrophic as long as testosterone was given, 
resulting in an almost complete inhibition of the develop- 
ment of leukemia. This inhibition of the development of 
the x-irradiation-induced leukemia is explained by the 
prevention by testosterone of thymic regeneration thereby 
removing one of the two essential factors for the develop- 
ment of leukemia. Leukemia did not develop when testos- 
terone was stopped after ten weeks of continuous therapy 
even though the thymus regenerated. This was apparently 
due to the lack of the second factor, the appropriate post- 
irradiation environment, at the time of thymic regeneration. 
Microfilm $2.75; Xerox $4.20. 80 pages. 
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It can be shown from reasoning based on thermody- 
namics and chemical kinetics that the chemical stability 
of crystalline solids will generally increase with their 
melting points. The present investigation has been largely 
concerned with the experimental verification for pharma- 
ceuticals of this approximate relationship. It is obvious 
that such a correlation would be of considerable value in 
the preparation and selection of chemical modifications 
of relatively thermolabile drugs which are to be employed 
in the solid state. 

More specifically these studies have been concerned 
with the relative stabilities of a series of crystalline 
vitamin A derivatives. These include: vitamin A benzhy- 
drazone (m.p. 181-182°), vitamin A succinate triphenyl- 
guanidine salt (m.p. 140-140.5°), vitamin A 3,4,5 tri- 
methoxybenzoate (m.p. 85-86°), vitamin A nicotinate 
(m.p. 93-94°), and vitamin A phthalimido-N-acetate 
(m.p. 111-112°). Equimolar quantities of each compound 
were placed in separate vials in a thermostated oven at 
50+ 1°. At intervals samples were withdrawn and their 
contents assayed by spectrophotometric determination of 
the absorption peak in the ultraviolet region. For com- 
parison, vitamin A acetate (m.p. 57-58°) was subjected to 
the same type of study. 

There was a marked difference in the rates of degrada- 
tion of these compounds. In general those derivatives 
having the higher melting points exhibited greater stability, 
although there were exceptions in the case of compounds 
having melting points that were very close together. The 
apparent order of stability from most stable to least stable 
was: vitamin A benzhydrazone, vitamin A succinate tri- 
phenylguanidine salt, vitamin A 3,4,5 trimethoxybenzoate, 
vitamin A nicotinate, vitamin A phthalimido-N-acetate, 
and vitamin A acetate. 

An approximately linear relationship was found between 
the logarithm of the zero order rate constants for the 
degradation of the compounds and the reciprocals of their 
melting points. From the slope of the line obtained in this 
plot it was possible to estimate a mean value for the heats 
of fusion for these compounds--10 kilocalories/mole. 

If the increased stability of the higher melting deriva- 
tives were due to some physical factor rather than to a 
difference in chemical nature of the substituents added, the 
variation in stability of the compounds should become less 
pronounced when the relative rates of decomposition are 
studied in solution. Studies on chloroform solutions of 
equimolar quantities of the derivatives at room tempera- 
ture indicate that this is true. Essentially parallel rates 
of degradation were obtained for five of the compounds 
studied. The stability of vitamin A benzhydrazone was 
slightly greater than that of any of the other compounds. 

Syntheses of a large number of other compounds were 
attempted, but because of the extreme lability of vitamin A 
to heat and acidity, only those listed could be obtained in 
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the pure, solid, crystalline state required for a study of 
this type. 

The use of derivatives having relatively high melting 
points may prove to be advantageous in increasing the 
stability of labile medicinals in the solid state, but this 
approach must be used with caution. As the melting point 
increases in a series of compounds, there is usually a 
concomitant decrease in solubility. Since it is the solu- 
bility of a compound which determines, in many instances, 
its biological availability, modifications which reduce 
solubility should be examined critically before they are 
employed. Compoumds should be sought which provide a 
suitable balance between solubility and stability. 

Microfilm $2.75; Xerox $3.60. 64 pages. 


THE AUTOXIDATION OF EPINEPHRINE 
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Supervisor: Professor Takeru Higuchi 


A modification of the U.S.P. XV method of assay for 
epinephrine was employed to establish the dependencies 
of the autoxidative rate of this catecholamine on the sub- 
strate concentration and oxygen tension. This represents 
the first time that a study of this important degradative 
reaction has been based on a reproducible chemical 
analysis of the intact epinephrine molecule. 

The analytical procedure which was developed as part 
of the investigation utilized aqueous acylation of epineph- 
rine, quantitatively converting the drug to the soluble 
triacetyl derivative. Since there may also be interfering 
oxidation products of the drug decay present, separation 
from these products was affected by partition chroma- 
tography. In this manner the amount of the triacetyl epi- 
nephrine alone was measured spectrophotometrically and 
easily converted to its equivalent as epinephrine. When 
this procedure was compared with other methods of 
analysis for the drug, it was found to be preferred in the 
presence of oxidation products. 

Rate studies on the disappearance of the drug from an 
aqueous solution, as followed by the above procedure, to 
obtain the dependency of the autoxidative reaction with 
respect to drug concentration show the order to vary with 
the oxygen pressure above the solution. It ranged from a 
simple direct proportionality at lower oxygen tensions to 





a half-order dependency at higher pressures. The de- 
pendency was obtained by plotting the logarithm of the 
initial rate of decay of the drug as a function of the loga- 
rithm of the initial epinephrine concentration. At an 
oxygen tension of 0.13 atmosphere the dependency of epi- 
nephrine was first order. When the oxygen tension was 
increased to 0.27 and 0.53 atmospheres, the epinephrine 
dependency dropped to 0.89 and 0.66 respectively. As the 
pressure was further increased to 1.1 atmospheres, the 
order of the autoxidation with respect to epinephrine ap- 
parently decreased to 0.5 and remained at this approximate 
value when the oxygen pressure was increased still higher. 

A scheme proposed by James and Weissberger involving 
catalysis of a hydroquinone by its corresponding quinone 
could explain the half-order dependency of epinephrine at 
higher concentrations of oxygen but would require a lag 
phase for the accumulation of quinoid species and a cata- 
lytic action by the oxidation products of epinephrine. The 
present investigation gives neither any evidence for a lag 
phase nor data which would suggest the reaction is auto- 
catalytic. Questions such as these only intensify the 
proposition that it will not be possible to establish the 
complete mechanism of epinephrine dacay without the ac- 
cumulation of more data. 

The rate dependency of the catecholamine oxidation on 
oxygen tension was determined from data already pre- 
sented in the study concerning the order of the reaction 
with respect to epinephrine concentration. By plotting the 
logarithm of the initial rate of epinephrine degradation as 
a function of the logarithm of the oxygen pressure at 
various initial epinephrine concentrations, the dependency 
with respect to oxygen at a particular drug concentration 
was determined. At a low epinephrine concentration, 

5 x 107° M, the dependency of oxygen was 1.2 and this de- 
pendency gradually decreased as the concentration of the 
epinephrine increased. At a concentration of 0.2 M epi- 
nephrine the oxygen dependency had become 0.38 order. 

Studies were also made of the effect of copper ion as a 
potential catalyst and potassium cyanide as a heavy metal 
scavenger in the autoxidation of epinephrine. Copper ion 
was shown to increase the rate of drug degradation but 
evidences of this study suggest that the autoxidation prob- 
ably takes place in the apparent absence of any heavy 
metals. The presence of the cyanide ion actually caused 
a slight increase in the autoxidative rate. 

The ionic strength of the solutions throughout the 
present study, except when this variable was investigated, 
was maintained at 0.5y since a study of the salt concentra- 
tion effect showed that apparently at higher ionic strengths 
the rate of degradation of epinephrine was significantly 
increased. Microfilm $2.75; Xerox $4.20. 78 pages. 
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Meshech Weare is one of the revolutionary leaders 
about whom no full-length study has been written. The pur- 
pose of this dissertation is to supply a detailed account of 
Weare’s public career and of the history of the State which 
he served. 

Weare attended Harvard College in the Class of 1735 
and received his M.A. after the customary interval. He be- 
came province assemblyman from his home town, Hampton 
Falls, in 1745. Weare held this position in all but two 
assemblies during the following thirty years. His assembly 
service included participation in the administration of the 
Louisburg assault, the Albany Congress, and a multitude 
of lesser affairs. Weare was colonel of militia, and asso- 
ciate justice of the superior court from 1747. 

At the time of the break with Great Britain Weare threw 
in his lot with the Revolutionists. He became member of 
the five provincial congresses that governed New Hamp- 
shire in 1774 and 1775. In these congresses Weare served 
several times as speaker, and he was also assigned to give 
special aid to General Washington in forming the Conti- 
nental Army at Cambridge. When the fifth provincial 
congress inaugurated a new constitution, by direction of 
the Continental Congress, January 6, 1776, Weare was 
elected to the three top posts in the new government: 
the chief justiceship of the supreme court; the presidency 
of the upper legislative body, the council; and the chair- 
manship of the committee of safety. 

Weare thus became a one man triumvirate. Annual 
elections continued him in these offices during the revo- 
lutionary period. As a result, the New Hampshire govern- 
ment from 1776 to 1785 is known as the Weare adminis- 
tration. 

New Hampshire’s military contribution to the revolu- 
tionary victory became Weare’s chief concern. In addition 
to this, it was necessary to control the Loyalists, restrain 
intemperate incursions of Vermont insurgents on New 
Hampshire’s Connecticut river boundary, and replace the 
inadequate constitution of 1776. 

Constitutional reform eventually resulted in the Con- 
stitution of 1784 which served New Hampshire with some 
amendments for 120 years. Under this constitution, 
election to the State presidency in the political year 1784 
to 1785 brought Weare’s career to its pinnacle. But new 
honors were only the prelude to an all too swift denouement 
caused by old age, war administration strains, and acci- 
dental injuries. His Excellency President Weare died 
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January 14, 1786. His reputation, heralded as nationwide 
at the time, quickly faded. 

This detailed account is based on New Hampshire public 
records. Pertinent supporting data came from the Weare 
family papers in the New Hampshire Historical Society, 
the Massachusetts Historical Society, and the New York 
Public Library. Additional principal sources are the 
papers of General Washington, General Sullivan, the Jour- 
nals of the Continental Congress, the letters of its mem- 
bers, and the Massachusetts Historical Society Collections 
and Proceedings. 

The New Hampshire story during Weare’s administra- 
tion shows that Weare’s personal contributions are ob- 
scured by the primus inter pares position he held on the 
State’s governing committees. But from 1776 onward 
Weare’s personal story and his State’s history are so 
interwoven as to be inseparable. This fact speaks more 
eloquently of the place Meshech Weare occupied in New 
Hampshire than can any narrative or analysis. 

Microfilm $4.00; Xerox $13.95. 310 pages. 











ORIGIN AND DEVELOPMENT 
OF FAYETTEVILLE STATE TEACHERS COLLEGE, 
1867-1959 — A CHAPTER IN THE HISTORY 
OF THE EDUCATION OF NEGROES 
IN NORTH CAROLINA. 
(PARTS I-V). 


(L. C. Card No. Mic 61-341) 
Ella Louise Murphy, Ph.D. 
New York University, 1960 


Chairman: Professor S. P. McCutchen 


Purpose 


The purpose of this study is to present an accurate 
account of significant factors which promoted the origin 
and growth of Fayetteville State Teachers College in North 
Carolina, and to show how it attempted to aid a racial 
minority group from the close of the Civil War to 1959. 


Sources 


Reports of North Carolina State Superintendents of 
Public Instruction, of the Principals and Presidents of the 
College, and of the Division of Negro Education in Raleigh; 
periodic publications of the College; manuscripts and other 
materials in the files of the College and in the State 
Archives in Raleigh; materials in historical rooms at the 
University of North Carolina; documents in the Courthcuse 
of Fayetteville; and personal interviews include one series 
of sources. General histories, histories of education, 
accounts of higher education among Negroes, and news- 
papers were additional sources of information. 
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Procedure 


The historical method of research was used, and both 
external and internal criticisms were applied to judge 
accurately information read. Following a summary of 
significant aspects of teacher education in the State, the 
various periods of the school’s development were treated 
in chronological order. The conclusion of the study con- 
tains the summary and recommendations. 


Findings 


The College at Fayetteville is the oldest in North Caro- 
lina for educating Negro teachers under State support, and 
the second oldest in the nation. 

The Howard Elementary School, founded in 1867 by 
seven interested Negroes, was the first home of the normal 
school. The good work of the Howard School under Robert 
Harris influenced the establishment of public schools in the 
State for white people, and it attracted the normal school 
to Fayetteville. 

From its establishment, 1877 to 1883, this school 
gained status under the guidance of two well-qualified 
Negro Principals, Harris and Chesnutt, assisted by white 
men on the local Board of Managers. 

The second period, 1883-1933, was under E. E. Smith, 
excluding nine years when there were several administra- 
tive changes. Finding a permanent home, after twenty-five 
years in the Howard Building; securing needed buildings 
and facilities in the face of racial and political bitterness; 
adjusting the curriculum to meet needs contemporary with 
the times were problems of the period. This period was 
marked by a fifty-year celebration of the school’s exist- 
ence, and the retirement and death of Smith. 

The third period, 1933-1956, witnessed the most drastic 
changes in the school’s history. The Depression and World 
War II contributed markedly to these changes. Extensive 
physical expansion and change from a normal school to a 
college were fruits of this period under J. W. Seabrook. 
His role as an educator in the State included service over 
a wide range of activities, including work on the Pearsall 
Committee on desegregation. 

The fourth and current period began in 1956 under 
Rudolph Jones. Curriculum expansion, physical improve- 
ments, upgrading of the Library, and faculty ranking are 
among the developments of this period. 


Some Recommendations 





1. It is recommended that the College strive to be more 
realistic in its teacher education program by holding stu- 
dents to high standards of scholarship, and by developing 
in students more self-reliance, both demanded of the times. 

2. More extensive communications between the College 
and the high schools should be employed. 

3. Within the framework of the present program, there 
should be more experimentation in inter-area collaboration 
with an eye to avoidance of overlapping and repetition of 
work. Funds should be made available for other feasible 
experimentations in the program. 

4. The College should make special efforts to remove 
the economic and human waste existing in a segregated 
school system. One way would be that of taking advantage 
of interracial activities in all phases of education in the 
State. Microfilm $4.75; Xerox $16.90. 371 pages. 





GROWTH OF POPULATION IN PHILADELPHIA: 
1860 TO 1910. 


(L. C. Card No. Mic 60-5293) 


Irwin Sears, Ph.D. 
New York University, 1960 


Adviser: Professor Bayrd Still 


This study of the growth of population in Philadelphia 
from 1860 to 1910 shows that in a period of urban vitality 
and growth in the United States as a whole the city of 
Philadelphia grew much less rapidly than either of its 
major rivals for population, New York City and Chicago. 

Philadelphia’s population grew from 565,529 in 1860 to 
1,549,008 in 1910. In the same period New York City’s 
population grew from 1,174,779 in 1860 to 4,766,883 in 1910 
while Chicago’s population grew from 109,260 in 1860 to 
2,185,283 in 1910. 

In Philadelphia, natural increase was responsible for 
a growth of about 350,000 or 35.6 per cent between 1860 
and 1910. Increase through the migration of those born 
outside of Philadelphia but within the United States ac- 
counted for a growth of 418,202 or 42.5 per cent of the 
total growth of the city. Increase through the immigration 
of the foreign born to Philadelphia accounted for a growth 
of 215,277 or 21.9 per cent. 

Philadelphia drew heavily on both rural and small town 
Pennsylvania and on the states in its immediate vicinity 
(New York, New Jersey, Delaware, Maryland, and Virginia) 
for its native-born migrants. A large percentage of these 
native migrants from Virginia and Maryland were Negroes. 

Philadelphia’s foreign-born population was dominated 
by the Irish, Germans, and British from 1869-1880. After 
1880 the city began to show the influence of the newer 
immigration although not to the same extent as New York 
City and Chicago. By 1910, however, the Russians and 
Italians ranked second and fourth among Philadelphia’s 
foreign born. 

It was largely the failure to attract the foreign born 
which was responsible for Philadelphia’s failure to grow 
as rapidly as New York and Chicago. The reasons for this 
can be found in a number of circumstances which are 
largely a reflection of the nature and character of the com- 
munities involved. 

Philadelphia lacked the dynamism which characterized 
both New York City and Chicago. As a result, Philadelphia 
lagged behind in the development of her port facilities thus 
conceding to New York the laurels as the main port of entry 
for immigrants in the United States. At the same time, 
Philadelphia’s promotional activities aimed at attracting 
new industry and population were limited in extent, con- 
servative in approach, and too late in time to make up the 
ground that had been lost to her two main rivals for 
population. 

There were elements in the city which tried to goad 
Philadelphia into a sense of urgency in terms of the 
problem of population growth, but the spirit of conserva- 
tism which dominated Philadelphia’s business and mu- 
nicipal groups was too ingrained to be changed very sub- 
stantially. This spirit of conservatism is well testified 
to by the observations of foreign and American travellers 
and by the comments of the people of the city themselves. 

Microfilm $2.75; Xerox $7.60. 163 pages. 
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THE ECONOMIC AND SOCIAL DEVELOPMENT 
OF NEGROES IN NORTH CAROLINA 
SINCE 1900 


(L. C. Card No. Mic 61-705) 


Frank Hollowell White, Ph.D. 
New York University, 1960 


Adviser: Professor Ralph B. Flanders 


This study has investigated the economic and social 
development of the Negro North Carolinian, viewing rather 
significantly the factors fruitful to his progress. The chal- 
lenges he faced and the hurdles he attempted to surmount, 
economically, educationally, socially, and religiously, 
depict vividly the design of his growth. During the present 
century significant trends in the State — industrialization, 
movement from farms to cities, changes in occupations, 
increased education, improved race relations, and in- 
creased services by local, state, and federal governments 
have operated not only to affect the entire society of North 
Carolina, but have also altered the position and reflect 
changes in Negro life. Rapidity of an expanding economy, 
and the growing opportunities of the State itself contributed 
a fertile field for this development. To this end treatise of 
job opportunities, the various Negro institutions, housing, 
health, crime and social welfare have been analyzed and 
supported statistically wherever necessary. The impact 
of these developments and interrelatedness of trends sub- 
stantiates the innovations typical of the Negro in the period 
described. 

The thirty-five years of freedom, 1865-1900, had not 
overcome the important hurdles of poverty, ignorance and 
dependence. This period had many questions to ask. 

The period since 1900 provided some answers to the ques- 
tions of the preceding age. Within the span of the first five 
decades of the twentieth century, remarkable gains ensued 
in the reduction of illiteracy, in the improvement of health, 
economy, and responsibility. Taken in the main, the age 
between 1900 and 1957 was a period of continuous economic 
and social development of the Negro in North Carolina. 

The narrative attempts to trace this development of 
Negroes in North Carolina from 1900 to 1957. Inevitably 
it reveals the driving power of the above named forces on 
the development of the largest minority group in the State. 
In portraying the growth of this segment, while different 
areas of life are treated separately, the attempt is to see 
how various forces have contributed to the patterning of 
Negro life as it was in North Carolina in 1957. 

Utilizing in the main official publications of federal and 
state governments, newspapers, county records, reports, 
proceedings and publications of Negro organizations, the 
study relies heavily upon primary sources as a basis for 
the construction of the thesis. Generous use of maps, 
statistics and tables, compiled from the data, is employed 
to illustrate factors in the narrative. 

The study is divided into three parts. Part One por- 
trays a background of some aspects of Negro life at the 
turn of the century. This presentation provides a general 
impression of the Negro at that time and shows population 
trends during the period. In Part Two, which traces eco- 
nomic activities, consideration of the Negro’s position in 
the economic organization of North Carolina during the 
period is analyzed. The final section is devoted to social 
aspects, including an analysis of the role, function, growth 





of educational and religious institutions, fraternal asso- 
ciations, and recreational activities. Due regard is given 
to the areas of housing, health, and crime, and to the steps 
taken to remedy problems in these areas. Throughout the 
study an effort has been made to concentrate on the facts 
which relate to the processes in the development of Ne- 
groes in North Carolina since 1900. 

Viewed collectively as phases of one continuous process, 
the economic and social development of Negroes was a 
product of many factors. The period was graced with much 
promise, worthwhile accomplishment, and consequent op- 
timism. It was an age which saw Negro North Carolinians 
endeavor to acquire the means by which they can make 
their full contribution to the progress of the State. 

Microfilm $3.45; Xerox $12.15. 266 pages. 
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SIGISMUND AND THE GERMAN ELECTORS, 
1410-1431. 


(L. C. Card No. 61-787) 


Magnus Eugen Bucher, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor S. Harrison Thomson 


The present study examines the reasons which led to 
the progressive deterioration of the German Empire under 
Sigismund. None of the secondary sources has adequately 
treated the problems involved in this investigation. It is 
the purpose of this study to outline the relatively unnoticed 
trends by which the imperial government was influenced 
during the first two decades of his kingship. 

The early concentration of this dissertation will center 
in the Eastern Central European area, where the powerful 
Polish- Lithuanian Union, as well as the Hussite movement, 
challenged the safety of the German East. 

Sigismund’s preoccupation with many non-German 
commitments prevented him from paying due attention to 
the imperial government, and though his defensive wars 
against the Ottoman Turks benefited all Christendom, the 
German electors considered this fact no justification for 
their king’s protracted absences from the Reich. They 
showed little sympathy for Sigismund’s ambitious inter- 
national policy, which involved him in an extremely costly 
war with Venice and led him to attempt to heal the Schism. 
While attempting to mediate peace among the antagonists 
of the Hundred Years War he defended the Eastern fron- 
tiers of the Empire. 

Sigismund’s obscure and inconsistent policy frequently 
aroused the temper of the German electors. They particu- 
larly resented his Polish policy prior tothe Diet of Breslau, 
in January 1420, which gave Sigismund the appearance of a 
traitor, when he entertained a sincere friendship with king 
Wladislav, who was preparing to break down the eastern- 
most frontier position of the Reich. 

At Breslau, Sigismund suddenly reversed his attitude 
toward the Polish-Lithuanian Union, defending the cause of 
the German Knights and proclaiming the organization of a 
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powerful crusade against the rebellious Hussites. Though 
both, the German electors and the papacy, rejoiced over 
the results of the “decision of Breslau,” the antagonism 
of the electors against their monarch continued to gain 
strength. 

The Rhenish princes took a leading part in the forma- 
tion of the electoral alliance which by early 1424 seriously 
threatened Sigismund’s control in the Reich. But it appears 
unlikely that the electors at this time intended to seek a 
replacement for Sigismund. The constitution of the “alli- 
ance of Bingen” meant simply that the cosigning electors 
had decided to assume certain governmental powers, which 
had traditionally been exercised by the “King of the 
Romans.” 

Unfortunately the electoral policy of “self help” with 
its ambitious objectives to establish a “common peace in 
the Reich” and to launch a uniform attack against the 
Hussites, proved no more effective than Sigismund’s indi- 
vidual strategy. It shortly became evident that the inde- 
pendent campaign program of the electors was unenforce- 
able when the lower German estates refused to contribute 
to it. When, on the other hand, Sigismund failed in his 
attempt to organize the German cities as a counterparty 
against the electoral alliance, the empire was so hope- 
lessly divided that throughout this decade a successful 
conclusion of the Hussite War could not be effected. 

Nevertheless, Sigismund’s relationships to the German 
electors initiated several promising developments. The 
various reform plans designed at the numerous diet- and 
electoral meetings of this period did not fail to make a 
lasting impression upon the legislature of the empire, and 
the establishment of the Hohenzollern in the Mark Branden- 
burg, as well as the transfer of the Saxon duchy and elec- 
torate to the Margraves of Wettin-Meissen, brought new 
strength to the fragile imperial administration. 

Microfilm $3.55; Xerox $12.40. 275 pages. 


HISTORY, MODERN 


THE CAREER AND CONFESSION 
OF CYRIL LOUKARIS: 
THE GREEK ORTHODOX CHURCH AND 
ITS RELATIONS WITH WESTERN CHRISTIANS 
(1543-1638). 


(L. C. Card No. Mic 60-6347) 


Charles King Bradow, Ph.D. 
The Ohio State University, 1960 


The first Western Protestants to establish contacts with 
the Eastern Orthodox Church were Lutherans. This contact 
was largely literary and culminated in the exchange of 
correspondence between theologians of Tiibingen and 
Patriarch Jeremias II. No real understanding was reached. 

The second phase of contact between Orthodoxy and 
Protestants centered in the career of Cyril Loukaris. 
Loukaris corresponded with Calvinist theologians and es- 
tablished warm personal friendships with Calvinists, espe- 
cially Antoine Leger and Cornelius Haga. In 1629, he 
published a Calvinistic confession, yet he remained patri- 





arch of Constantinople and became a national hero. 

His public attitude toward the Confession was equivocal. 
The teachings of the Confession were condemned by synods 
held in Constantinople in 1638 and 1672, Jassy in 1642, and 
Jerusalem in 1672. Loukaris was specifically condemned 
by the Synod of Constantinople in 1638 but not identified as 
the author by the other synods. 

Western scholarship has generally accepted Loukaris 
as the author of the Confession, but Greek Orthodox schol- 
arship maintained until the beginning of the twentieth cen- 
tury that the Confession was a forgery. Contemporary 
Greek scholars recognize Loukaris as the author but differ 
concerning his motives for writing. 

Loukaris has been charged with inconsistency. Part of 
the problem of consistency arises from the assumption of 
most scholars that theology was central in Loukaris’ life. 
Education, first for himself and later for his church and 
people, was primary, and Loukaris was consistent through- 
out his life in working toward educational goals. The 
problem of Loukaris’ theological development and attitudes 
remains, but it is no longer the sole determining factor in 
the evaluation of Loukaris’ career. 

Microfilm $2.90; Xerox $10.15. 221 pages. 


MUSSOLINI’S FOREIGN POLICY: 
THE FIRST YEARS, 1922-1924. 


(L. C. Card No. Mic 61-1893) 


Alan Cassels, Ph.D. 
University of Michigan, 1961 


The Fascist accession to power, coming at a time when 
near eastern peace was as yet unmade and the reparation 
issue was threatening a breakdown of the Versailles settle- 
ment, caused unease in Europe. It was feared that Mus- 
solini might adopt a revisionist policy advocated frequently 
by Fascist propagandists before 1922, or that Fascism’s 
search for prestige and adventure, without revisionist 
motives, might upset the postwar status quo. A tangible 
hope of preventing this lay in the Italian diplomats’ capacity 
to keep Fascism from foreign adventure and within the war- 
time Alliance. This study thus purports to examine (i) how 
Italian foreign policy was made by the interaction of Mus- 
solini and his professional advisors, and (ii) whether 
Fascist foreign policy until the new year of 1924--a time 
of fulfilment for Italy represented by her acquisition of 
Fiume--departed deliberately or unwittingly from tradi- 
tional lines. 

Basic material for a study of the period October, 1922, 
to February, 1924, consists in the selection of Italian 
official records published in I documenti diplomatici ital- 
iani: Serie VII, Vols. I, II. Of the enemy records captured 
by the Allies in World War II and now available on micro- 
film, those from Germany are invaluable in considering 
the important topic of Italo-German relations, but the 
Italian records reveal little on foreign policy in the early 
1920’s. Memoir material for this period is not extensive 
but supplies some information. 

Primarily from the documentary sources it has been 
possible to trace early Fascist policy in such post-World 
War I problems as the making of near eastern peace, the 
eruption of the reparation question into the Ruhr occupation, 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





HISTORY 3435 





the final definition of an Adriatic settlement, and the con- 
tinuous colonial competition in Africa. Fascist Italy’s own 
contributions to the international situation--a plethora of 
commercial agreements with their political overtones and 
Mussolini’s Hellenophobe and anti- League of Nations out- 
burst in the Corfu incident--have also been considered. 

The following conclusions may be drawn: 1) Between 
1922 and 1924 a fair measure of co-operation between 
Mussolini and the Italian foreign service was achieved, 
although almost from the start Mussolini showed a predi- 
lection for a private foreign policy behind the back of his 
professional advisors. 2) Fascist policy in its early years 
was not based on revisionist principles. Nonetheless, 
Mussolini was prepared to accept aid from Germany 
against France, and, anticipating a German revival some 
day, he sought to prepare for this by establishing close if 
surreptitious contact with German nationalist elements 
and by encouraging them morally and materially. 3) Mus- 
solini’s discontent at Italy’s inferior status within the 
wartime Alliance sent him in quest of other friends, not 
necessarily revisionist, to escape dependence on Britain 
and France. To this end, agreements were sought with 
varying degrees of success with Spain, Yugoslavia, and 
Soviet Russia. 4) Yet Mussolini’s Italy was constrained 
by economic and strategic considerations to remain a part 
of the Alliance. Within the Alliance, however, Italy’s 
relationship with Britain and France respectively under- 
went a radical change during 1923. After a Francophile 
and anti-British attitude in the Ruhr crisis of January, 
1923, and save for a brief reversion to this stand vis-a-vis 
the two major Allies in September at the time of the Corfu 
affair, Fascist Italy moved steadily toward a new and 
decisive position based on a growing Anglo-Italian entente 
and increasing Franco-Italian hostility. 

Microfilm $9.20; Xerox $32.65. 725 pages. 


NAPOLEON III AND THE CONCERT OF EUROPE: 
CONFERENCE DIPLOMACY 
AND THE CONGRESS IDEA TO 1863. 


(L. C. Card No. Mic 60-6155) 


- William Earl Echard, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Lynn M. Case 


That conference diplomacy and the congress idea hada 
role to play in the foreign policy of Napoleon III has been 
recognized by most historians, but the problem has not 
been systematically investigated. Had Napoleon a true 
sense of European community or was he merely an oppor- 
tunist? Had he a genuine predilection for conference 
diplomacy? And did he have a general program involving 
the “congress idea” or were his proposals in each case 
unrelated and spontaneous ? 

The answers to these questions must be sought both in 
the early writings of the French emperor, and in the events 
of his reign as revealed in the diplomatic archives. In the 
first case, Napoleon III appears as a sincere European, 

a subscriber to the “myth of St. Helena,” convinced that 
the prudent statesman should take the lead of the ideas of 
the day and that these ideas could be realized only within 





the context of a European community and concert. The 
events of the reign (through 1863) in no way contradict this 
impression. The predilection for conference diplomacy 
can be traced in a long series of congresses or confer- 
ences, held or proposed: the Vienna conferences of 1853- 
1855, the Congress of Paris of 1856, the conference on 
Bolgrad (1856), on Neufchatel (1857), on the Danubian 
Principalities (1858 and 1859); the proposed congress to 
prevent a Franco-Austrian war in 1859, to organize Italy 
(in 1859 and 1860); the two conferences on Syrian inter- 
vention (1860-1861), the proposed congress on Poland 
(spring of 1863), and Napoleon’s general congress proposal 
of November 1863. 

In recounting the diplomatic history of the Second Em- 
pire in terms of conference diplomacy it becomes clear 
that Napoleon III did not, in fact, have a goal for his foreign 
policy (unless the desire for change can be considered a 
goal). Rather, he had a method, and that method might be 
called “the congress idea.” It consisted of bringing about, 
through alliances if possible, a general congress which 
would revise the treaties of 1815 and which would be suc- 
ceeded by a series of congresses. In this way France 
could acquire moral hegemony in Europe (plus frontier 
rectifications); the European “peoples” could be liberated 
and consolidated; the Ottoman Empire would pay the cost, 
would, in fact, cease to exist; and Europe’s disputes would 
henceforth be solved by discussion and arrangement rather 
than by wars. 

A diplomatic method of this sort did not prove practi- 
cable. In the short run it foundered on various difficulties, 
best illustrated by those which wrecked the congress pro- 
posal of November 1863. In the long run it was probably 
doomed to failure by the physical decline of Napoleon III 
and the relative decline of France. Yet our own day can 
perhaps regard the French emperor with greater sympathy 
than earlier generations, and if the fairest minded of the 
latest of those generations could choose as an epithet for 
the third Napoleon that of “Napoleon le bien intentionne,” 
we can advance as perhaps even more expressive and 
appropriate that of “the vanquished European.” 

Microfilm $4.95; Xerox $17.55. 386 pages. 





THE AUSTRIAN SOCIAL DEMOCRATIC PARTY, 
JUNE 1914-NOVEMBER 1918. 


(L. C. Card No. Mic 61-1222) 


Clifton Gene Follis, Ph.D. 
Stanford University, 1961 


The purpose of this dissertation is twofold: (1) to in- 
vestigate in detail the history of the German-Austrian 
Social Democratic Party during World War I; and (2) to 
discover thereby in what respects the party of November 
1918 differed from the party of June 1914. 

Part I describes the historical background, organization, 
program, leaders, and ideology of the party before the out- 
break of the war. It also shows the relation of the German- 
Austrian party to the Gesamtpartei, the supranational party 
for all Cisleithanian Austria. Finally, Part I analyzes 
briefly the position of the German-Austrian party in the 
Habsburg state and the party’s attitude towards war. 

Part II describes the party’s initial reaction to the 
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outbreak of the war and the origin and growth of the ideo- 
logical and tactical dispute between Left and Right within 
the party during 1914. Part II concludes with a description 
and analysis of the effects of wartime regimentation on the 
working class and on the activities of the various party 
organizations. 

Part III traces the development of the dispute between 
the party majority (Right) and the opposition (Left) during 
1915, and then describes the worsening situation of the 
party and the workers under wartime conditions. 

Part IV describes the conflict within the party in 1916 
up to the assassination of the Austrian prime minister by 
the leader of the opposition, Friedrich Adler. The re- 
mainder of Part IV is concerned with the effect of the 
assassination on the party as evidenced by party activities 
during the last two months of 1916. 

Part V describes the party’s activities during 1917 and 
its reactions to the important events of that year. Par- 
ticular attention is paid to the Russian March and October 
revolutions, to the Stockholm International Socialist Con- 
ference, and to the beginning of the Brest-Litovsk negotia- 
tions. The party conference of October, 1917, which 
marked a crucial point in the wartime development of the 
party, is carefully analyzed. 

Part VI describes the activities of the party during the 
period from the January strikes of 1918 to the dissolution 
of the Monarchy and the foundation of the Republic. The 
emphasis is on the changing attitude of the party towards 
the state, and upon the role of the party in the Austrian 
revolution. 

The most important conclusions are: (1) that the most 
striking difference between the party of November 1918 
and the party of prewar years was the vastly more powerful 
position of the former in relation to the state; (2) that the 
party grew remarkably in size as a result of its victory in 
the revolution and thereby lost its purely working-class 
character; (3) that the outlook of the party and the workers 
shifted markedly to the Left during the war, bringing the 
prewar Leftist intellectuals (Otto Bauer, Friedrich Adler, 
and their followers) into control of the party and ousting 
the conservative elements which had dominated the party 
in prewar years; (4) that the ideology of the party shifted 
to the Left in accordance with the change in the outlook of 
its leaders; (5) that the tactics of the party changed very 
little, thus revealing the reluctance of the Austrian Social 
Democrats, no matter how radical they might be, to adopt 
the amorality and inhumanity associated with Bolshevik 
methods. Microfilm $6.05; Xerox $21.40. 474 pages. 


GERMAN COMMERCIAL POLICY 
AND PARTY POLITICS, 
1890-1903. 


(L. C. Card No. Mic 61-1127) 
Robert William Gericke, Ph.D. 
The University of Oklahoma, 1961 
Major Professor: Herbert J. Ellison 


With the dismissal of Bismarck as Imperial Chancellor 
Imperial Germany, under the leadership of Leo von Caprivi, 
embarked upon a “New Course” in both domestic and foreign 





affairs. Among the policies inaugurated was that of recip- 
rocal trade treaties with various nations; trade treaties 
aimed at the lowering of duties on both imports and exports 
for a period of years and thereby arresting the trend to- 
ward higher protection which had begun in 1879. 

The first series of treaties, with the Austro-Hungarian 
Empire, Italy, Belgium, and Switzerland, were submitted 
to the Reichstag for ratification in December, 1891. 

The aims and aspirations of the government, set forth 
ably by the chancellor in his Reichstag address, were 

(1) to strengthen the Triple Alliance commercially and 
economically as well as militarily, (2) to diminish the 
unfavorable trade balance of the Empire by enlarging old 
markets and securing new ones, (3) to encourage domestic 
industrial production and thus decrease the need for emi- 
gration, and (4) to stabilize commercial arrangements 
and to terminate the danger of tariff wars for a definite 
period. 

The principle upon which all commercial treaties con- 
cluded by the Caprivi government rested, generally speak- 
ing, was that of generous tariff concessions on agricultural 
imports in return for similar concessions to the products 
of German industry. The prices to be paid, therefore, if 
prices there were, were to be paid by German agriculture. 
Thus the opposition to ratification in the Reichstag came 
from the ranks of the Conservatives, whereas the staunch- 
est support of the government was to be among the parties 
of the Left. The treaties were accepted by large majori- 
ties in spite or agrarian opposition. 

The subsequent treaties, however, especially those with 
Rumania in 1893 and Russia in 1894, were to have a far 
different history before they were ratified. The early 
years of the decade of the nineties had witnessed a sharp 
decline in agrarian prices due to world, rather than to 
domestic, conditions. The agrarian Conservatives, how- 
ever, seized upon the commercial policies of the govern- 
ment as the cause of their woe and their opposition crys- 
talized in the formation of the radical and demogogic 
Bund der Landwirte. The Rumanian and Russian treaties 
were eventually ratified by very close majorities. The 
extreme Left and extreme Right voted as they had during 
the first series while sizable parts of the middle parties 
shifted from support of the government to bitter opposition. 

The struggle for ratification of the later treaties was 
to point up most dramatically that the chancellor, although 
de jure responsible to the Kaiser, was already in fact 
responsible to the Reichstag majority and could not main- 
tain himself in office indefinitely without majority support; 
that the extreme Right was by no means subservient to the 
wishes of the Kaiser and unhesitatingly opposed the Crown 
when it felt its interests jeopardized, and that Leo von Ca- 
privi, far from being a pliable tool in the hands of the 
Kaiser, was a man of character, independence and vision, 
whose misfortune it was “to stand in the shadow” of his 
great predecessor, Otto von Bismarck. 

Microfilm $3.20; Xerox $11.05. 245 pages. 
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ROBES PIERRE 
AND THE FRENCH HISTORIANS 


(L. C. Card No. Mic 61-128) 


Jacques Roger Goutor, Ph.D. 
University of Illinois, 1960 


One hundred and fifty years after his death, Maximilien 
Robespierre remains the most controversial figure in the 
history of the French Revolution. Adored and hated in his 
own times, he has been extolled and reviled by historians 
since the first decades of the nineteenth century. Concur- 
rently with the growth of factual knowledge of the Revolu- 
tion, two legends had appeared, one depicting him as its 
“monster,” the other as its “hero.” 

The “monster” thesis, first stated by Mignet and Thiers 
in the 1820’s, presents Robespierre as a mediocre man 
who came to power only because the Revolution sank to his 
level. Michelet gave this interpretation its definitive form 
with his portrait of the man who “spoiled” the Revolution 
by foisting upon France a theocratic design which made 
him “pontiff” of a new religion, and “spiritual dictator” of 
the nation. This image of Robespierre received its factual 
conformation from Aulard, and survives today in the 
writings of the “liberal” and “moderate” schools. 

As set forth by Buchez and Cabet, and as restated by 
Blanc, the “heroic” legend presents Robespierre as the 
only man who understood the Revolution, and as the only 
one of its leaders who was true to its principles. Hamel 
embroidered upon this theme to the extent that he *can- 
onized” his hero. More moderate, and more rational in 
his appraisal, was Jaurés, first of the modern writers to 
paint a favorable portrait of Robespierre. The greatest 
single contribution to Robespierrist history was made by 
Mathiez, though his immense achievements were adversely 
affected by his obvious efforts to “rehabilitate” his subject. 
In recent times, Marxist writers have opened new vistas 
with studies of Robespierre’s career in the light of the 
class struggle. 

That both of these legends have survived is due in no 
small part to the peculiar nature of French historical 
writing on the Revolution. Even the most scientific his- 
torians have interpreted the evidence to suit their favorite 
thesis. Thus Robespierrist history has been not so much 
the study of the character, the thought, and the life of 
Robespierre as it has been a vehicle for the expression of 
support or opposition to ideologies current in each gen- 
eration. In general, historians whose philosophy ranks 
them as “moderates” or as “conservatives” have con- 
demned him for his radicalism and his lack of “realism.” 
Conversely, “radicals” have seen in these “failures” the 
basis for high praise. 

To a certain extent, all of these interpretations have a 
good deal of factual substance. The great failure of French 
historians has been to have placed Robespierre in the con- 
text of their own times, rather than in the frame of refer- 
ence of the late eighteenth century. Progress towards 
greater objectivity will only be made when Robespierre is 
interpreted in the light of what he was: the purest child of 
the Age of Reason. 
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Stanford University, 1961 


This is a history of the discovery of the planet Neptune 
in terms of the intellectual pressures that provoked it and 
the behavior of the people involved in it. The dissertation 
is divided into eight chapters, the first of which gives a 
brief historical survey of planetary mechanics from their 
beginnings down to the discovery of Uranus by William 
Herschel in 1781. The first attempts to compute an orbit 
for Uranus, together with the closely-related fortunes of 
Bode’s law, and the discovery of four of the minor planets 
by Piazzi, Olbers and Harding, are described in chapter 
Il, “Uranus; 1809-1840.” Gauss’s developments in ana- 
lytical technique provide a bridge across the years of the 
Napoleonic wars to Bouvard’s unsuccessful attempt to 
calculate satisfactory tables for the motion of Uranus, 
in 1821. 

The steadily increasing discrepancies between the 
observed and computed positions of Uranus over the next 
two decades, the various speculations advanced to account 
for them are treated in chapter II]. By 1840, only one of 
these explanations had become widely accepted: the gravi- 
tational attraction of an unknown exterior planet. Two men, 
working independently, reduced this hypothesis to a mathe- 
matical problem. The older of the two was a prominent 
French astronomer, Urbain Jean Joseph Leverrier (1811- 
1877); chapter IV is his biography to the year 1845. The 
younger man, John Couch Adams (1819-1892), was a student 
of St. John’s College of Cambridge University; chapter V 
traces his life down to the year 1843. 

In that year, Adams conceived the idea of attempting to 
solve the problem of Uranus by the method of inverse 
perturbations; that is, given the differences of Uranus’s 
position from those it should occupy under the influence 
of all known sources of attraction, to derive the mass and 
orbit of the unknown disturbing body. Though Adams was 
successful in this by the autumn of 1845, he did not publish 
his work, and the British astronomers to whom he showed 
it (among them George Airy, the Astronomer-Royal), were 
extremely skeptical of it. Leverrier attacked the same 
problem in the summer of 1845 and took a year to solve it, 
publishing all of his results. Chapter VI treats the inde- 
pendent development and solution of the problem by the 
two mathematicians. The seventh section, “The Discovery,” 
describes the skepticism and discouragement which both 
men faced, and the complex circumstances surrounding the 
two separate searches which were made for the planet. 

The chapter ends with the first telescopic observation of 
the eighth planet by Johann Galle and Heinrich d’Arrest on 
September 23, 1846. 

Chapter VIII, “Neptune,” is concerned with the naming 
of the planet and the heated controversy over priority which 
occurred when Adams’s and Leverrier’s results were 
widely publicized within the same few weeks. An attempt 
is made to analyze the effect of contemporary Anglo-French 
political issues on the attitudes of scientists involved in the 
argument. The dissertation concludes with a description of 
the reconciliation of British and French astronomers, and 
a comparison of Adams’s and Leverrier’s theoretical ele- 
ments for Neptune withthe markedly different ones derived 
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from observation after the planet was discovered. A short 
glossary of astronomical terms used in the text anda 
bibliography are appended. 

Microfilm $2.95; Xerox $10.15. 225 pages. 
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James Martin Haas, Ph.D. 
University of Illinois, 1960 


The purpose of this study is to throw additional light on 
party politics and party structure in eighteenth-century 
England through an analysis of the activities of one of the 
better-known parliamentary groups, the Bedfords, during 
the period of its formation and rise to prominence. 

Chapters II through V are concerned with an investiga- 
tion of the party’s history during four principal periods. 
The first period, from 1741 to 1746, is that of formation, 
principally under the direction of Lord Sandwich, with the 
Duke of Bedford as nominal leader and Lords Gower and 
Halifax as the other chief members. During this period 
they were in opposition to Walpole and then to Carteret, 
whose dismissal they, in concert with the rest of the oppo- 
sition, made a prerequisite to acceptance of office in 1744. 
The Bedfords reached the height of power between 1746 
and 1751. Sandwich’s favor with the Duke of Newcastle 
resulted in an unsuccessful attempt by the latter to make 
him Secretary of State in 1748. The office was given to 
Bedford instead and Sandwich was made First Lord of the 
Admiralty. Within a few months Bedford and Sandwich 
quarreled with Newcastle, who thereafter schemed to effect 
their dismissal. At the same time Sandwich enlisted the 
support of the Duke of Cumberland and the Princess Amelia 
and attempted to force Newcastle out of office. The attempt 
failed and in 1751 Newcastle was able to have Sandwich 
dismissed, whereupon Bedford and the rest of the party 
resigned. The infirm Gower refused to follow their ex- 
ample. Halifax had already broken with Bedford and 
Sandwich as the result of a dispute over colonial policy 
and patronage. 

Sandwich severed his connection with Bedford after 
1751 because the Duke’s erratic temperament had made 
him a political liability. His place in the party was taken 
by Richard Rigby, who aided Bedford in the conduct of a 
vigorous opposition between 1751 and 1755 in Parliament, 
the press, and the general election of 1754. Rigby was a 
friend of Henry Fox and in 1755 succeeded in effecting an 
alliance between Bedford and Fox. Between 1755 and 1757 
the Bedfords played an important role in Fox’s struggle 
for power with Newcastle and Pitt. When Fox sustained a 
decisive defeat at the hands of his antagonists, the Bedfords 
retreated with him into comparative obscurity. 

Chapter VI is devoted to an analysis of the electoral 
activities of the Bedfords which reveals a high degree of 
correlation between those activities and the Bedfords’ role 
in national politics. The membership of the party in the 
House of Commons is scrutinized in Chapter VII. 

The conclusion is that Bedford was an atypical politician 
who was the tool of others. The Bedford party was a 





product of the prevailing Walpoleian political system. 

The essentially personal relationships and objectives on 

which the party was constructed are seen as typical of 

eighteenth-century parties and as a deterrent to the forma- 

tion of parties in the modern sense. ; 
Microfilm $2.75; Xerox $9.45. 209 pages. 
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This is a study of the causes, development, and results 
of nationalism in the Republic of Chile from 1920 to 1952. 
In this investigation nationalism was defined as any visible 
action intended to protect or enhance the situation of Chile 
and Chileans against the position of other peoples and 
countries. Such manifestations were differentiated from 
simple patriotism. Types of nationalism were defined as 
follows: cultural, referring to glorification of the race, 
language and peculiarities of Chile; juridic, which applied 
to concern over the sovereignty of the Republic; and eco- 
nomic, which was manifested in appeals for economic 
protectionism, self-sufficiency, and hostility to foreign 
investment and management in Chile. 

With the necessarily arbitrary criteria of nationalism 
thus established, various types of material were used 
according to their significance. These included govern- 
ment documents, party literature, political addresses, 
newspapers, periodicals, books, and personal interviews. 

Particular emphasis was placed on nationalistic appeals 
in situations affecting changes in the Republic’s leadership. 
After describing the historical, geographic, economic, and 
social bases of Chilean political parties, the study inves- 
tigated the record of nationalism by candidates and par- 
tisans in presidential election campaigns, and then followed 
through in the ensuing administration of the victor. The re- 
sults indicated the pattern of Chilean nationalism and its 
saiient characteristics. 

Some conclusions can be drawn from the study con- 
cerning cultural, juridic, and economic nationalism which 
may continue to be valid for some time to come. Cultural 
nationalism has not flourished, thus far, to the same de- 
gree as have the juridic and economic varieties. While 
juridic manifestations played an important role through 
1920, they received powerful inspiration from economic 
expansionism. Juridic nationalism spent its greatest force 
during the 1920 presidential election campaign, and since 
then has been a comparatively minor factor. Economic 
nationalism, however, has been more dynamic and 
persistent. 

Nationalism, first developed in the traditional parties, 
spread to middle-class dominated political organizations, 
and finally was espoused by leftist political groups. As the 
popular base expanded so, too, did the importance of eco- 
nomically nationalistic manifestations. Consolidation of 
middle-class political control allowed implementation of 
some nationalistic measures. 

The election of Pedro Aguirre Cerda as President in 
1938 marked the climax, thus far, of Chilean nationalism. 
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World War II, which coincided with Aguirre Cerda’s 
administration and that of his immediate successor, 
developed certain aspects of Chilean economic nationalism, 
but diverted interest toa controversy over neutrality in the 
conflict in which juridic nationalism was balanced against 
various kinds of internationalism. The last three adminis- 
trations, so far, have demonstrated notably less nationalism 
than those of Aguirre Cerda and Juan Antonio Rios. 

Chilean nationalism has not reached the violent pitch 
noted recently in Cuba, Africa, and the Middle East. 
Its accomplishments have been modest, but the long record 
of Chilean nationalism has shown that the sentiment is al- 
ways present, awaiting just the proper circumstances to 
become activated once more. 

Microfilm $4.10; Xerox $14.40. 319 pages. 


FRENCH “DEFEATISM” IN WORLD WAR I. 
(L. C. Card No. Mic 61-864) 


Martin Kieffer, Ph.D. 
Columbia University, 1960 


In World War I, French Leftists (Socialists, Trade- 
Unionists) at one time or another opposed the continuation 
of hostilities. They denounced the conflict as one of rival 
“imperialisms,” and contended that peace should be 
achieved by way of negotiations, not by military victory. 
Many books and articles have mentioned this existence of 
political pacifism, also called “defeatism,” but no attempt 
to tell the full story has been made as yet. To fill this gap 
has been the purpose of this study which, after tracing the 


origins of “defeatism,” describes the endeavors and dis- 
appointments of the few French Leftists who believed that 
nationalism and “imperialism” had become a thing of 
the past. 

Chapters I and II describe the Sacred Union of all 





Frenchmen at the beginning of the war. In the face of 
German “aggression,” the normally pacifist Socialists 
(whose party was France’s second-largest) rose with great 
determination. The assassination of their leader Jean Jaurés 
hardly dampened their “Social-patriotism.” Well could the 
Viviani Cabinet disregard the notorious Carnet B. France 
was confident that the war would be short, Prussian “mili- 
tarism” crushed, and Alsace-Lorraine returned to her. 

To achieve a “better” future, the French were ready for 
great sacrifices. The goal was worth going jusqu’au bout, 
to the bitter end. 

During the fall and winter of 1914, Leftist leaders 
(Monatte, Merrheim, Rosmer, Nicod) denounced France’s 
“imperialism” and the “chauvinism” of French Socialists 
and labor unions. They found few listeners, but continued 
their campaign against the “slaughter” and in Paris the 
recently arrived Trotsky endeavored to give these first 
protests a revolutionary slant. Collective opposition to 
the war began in May 1915: Merrheim’s powerful Metal 
Workers’ Union declared that “this war is not our war,” 
and the Socialist Haute-Vienne Federation demanded that 
Socialists “lend an attentive ear to any peace proposal, 
whatever its origin.” The result of the two manifestations 
was a wartime split into minoritaires and majoritaires 
among French Leftists. Chapters III and IV deal with these 
initial protests against the conflict. 














Chapter V is devoted mainly to the two Lenin-inspired 
“conferences” of Zimmerwald and Kienthal, while Chapter 
VI describes their repercussions in France and insists on 
the deterioration of French morale in 1916. The three 
“Kienthal Pilgrims” voted against the war credits in June 
of that year. France, meanwhile, was growing increasingly 
war-weary. Pacifist publications were spreading, dis- 
gruntled peasants heeded “don’t sow” advices, and restless 
schoolteachers demanded an early armistice. Strikes, 
caused by material hardships, gained in scope and intensity. 

The year 1917, the war’s darkest period, is covered by 
Chapters VII, VIII and IX. While the American intervention 
greatly enhanced French hopes for victory, the Russian 
Revolution was hailed by the French Left as a victory over 
tyranny, and was partly responsible for the prolonged 
Stockholm agitation. In April, the eagerly awaited (and 
over-publicized) Nivelle offensive proved a bloody failure. 
The resulting mutinies imperiled important sectors of the 
Western front. Obviously, the poilus were sick of war, 
and so were the many thousand workers involved in turbu- 
lent strikes at about the same time. To this mixture of 
hopes, frustrations, violence, fatigue and longings for peace 
which characterized the atmosphere of France in 1917, 
was added the confusion created by the lack of strong lead- 
ership. Not before Clemenceau stood at the helm of affairs 
did the country feel a firm purpose behind official deci- 
sions. The Tigt. s will to victory was evidenced as much 
in stern deeds (arrests of pacifists, including proud Cail- 
laux) as in ringing speeches. There would be “only war, 
nothing but war.” 

“Through Defeat to Victory” is the title of the last 
Chapter, devoted to events of the spring and summer of 
1918. The French nearly succumbed under Ludendorff’s 
furious assaults, the war’s largest strikes were but slowly 
brought under control, and the Socialist minoritaires 
achieved victory over the majoritaires. After the middle 
of July, France’s attention was focused mostly upon the 
great Allied offensive which slowly but surely rolled on to 
final victory. 

The Conclusion stresses 1. that the Senate’s verdict of 
August 1918 was widely construed as a “reactionary judg- 
ment” upon Malvy’s wartime policy of “no enemies to the 
Left”; 2. that there was no real defeatism in the France of 
World War I, and 3. that after the war many French So- 
cialists all too often confused pacifism and surrender, 
until they woke up in national disaster. 
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Oklahoma’s position among the states was unique in 
1914. A state for only seven years, the frontier impact 
and a predominantly native-American and rural population 
were the basic forces shaping Oklahoma reactions to war 
and peace issues. Solidly Democratic except for Republican 
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strength in the north, the state administration and the 
majority of the press and the people loyally supported 
Woodrow Wilson and were reluctant to oppose his policies. 

Oklahoma led the Nation in Socialist party membership 
and in Indian population. Less significant were the nu- 
merous Negro element and the small foreign minority. 
Extreme opposition to the war centered in the Socialists 
and I. W. W.’s. I. W. W.-inspired syndicalist activity 
among the Socialist and share-cropping elements led to 
the ill-starred “Green Corn Rebeilion” which acutely 
embarrassed Oklahomans and hastened the demise of the 
Socialist party. 

In Senator Thomas P. Gore, Oklahoma supplied one of 
the foremost national opponents of Woodrow Wilson’s war 
policies. Governor Robert L. Williams, a rabid patriot, 
Senator Robert L. Owen, and Congressman Scott Ferris 
provided the chief pro-Administration leadership. 

Neither the onset of war nor the invasion of Belgium 
caused either the Oklahoma press or public to demand 
American intervention or even moderate preparedness in 
1914. Heavy submarine depredations including the Lusi- 
tania and the Arabic perturbed Oklahomans--particularly 
the daily press--in 1915 but few even suggested the possi- 
bility of war. The larger dailies now advocated prepared- 
ness which the rural press, labor, and agriculture 
staunchly opposed. 

Actually, 1916 rather than 1917 was the year of decision 
for both Oklahoma and the Nation. The Gore-McLemore 
Resolutions widened the rural-urban breach and initiated 
Senator Gore’s decline. Consciousness of loyalty to 
country, to President, and to party intensified. The sinking 
of the Sussex won new adherents to preparedness and has- 
tened major defense legislation. The Mexican border 
episode deeply aroused the rural areas for the first time 
on an issue involving war or peace, temporarily narrowed 
the rural-urban breach, and provided a salutary rehearsal 
for Murray’s defeat dramatized the Sooner passion for 
peace in 1916. 

The Submarine cast the die. The daily press and urban 
majority recognized the inevitability of war when Germany 
initiated unrestricted submarine warfare on February 1, 
1917, although the rank and file remained reluctant until 
midsummer and even later. However, all but the most 
radical eventually fell in line and vigorously--at times 
even overzealously--supported the war effort. Except 
for a greater reluctance than most, Oklahomans reflected 
the basically rural and isolationist reaction of the Midwest 
and South. Since the war could not be avoided, it must be 
fought and won. 

Microfilm $7.55; Xerox $26.80. 595 pages. 
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The purpose of the study is to trace the history of 
American economic coercion in the period, 1794-1805, 
especially through the contemporary Congressional debates 
and diplomatic correspondence; to evaluate its strength and 





weakness relative to the Jay Treaty of 1794 with Great 
Britain and the Franco-American Convention of 1800; 
and to place this American policy in its proper perspec- 
tive in light of the embroilments with Britain and France 
after 1805, which led to the more famous embargoes of 
1807-1809. 

America used economic coercion with a pronounced 
restraining effect on the belligerent powers in the period, 
1794-1805. Congress repeatedly utilized coercive eco- 
nomic legislation to preserve a fair and strict neutrality, 
as well as to enforce a respect for neutral property. 
Restrictions placed on belligerent vessels in American 
territorial waters, denial of arms and ammunition to the 
powers at war, regulations issued to limit the trading 
privileges of American merchants, particular and general 
applications of commercial interdiction, all were part of 
the American policy. 

The embargoes of 1794 were a compromise for eco- 
nomic discrimination against Britain alone. They were 
strictly enforced against Britain, and loosely applied to 
France with private apologies to the French government 
for the damage that the measures might cause to France. 
Thus the embargoes were never given a chance to operate 
against British industry, but they did cause suffering in 
the British West Indies, and England was forced to take 
notice of the insistence by the United States that the latter’s 
concepts of neutrality were not to be taken lightly. 

Other discriminatory economic threats were even more 
useful as a potential weapon in the hands of the United 
States. Economic discrimination could have been used as 
a specific lever against Britain, and the failure to sustain 
it weakened Jay’s bargaining position. Because Britain 
had earlier refused to negotiate, economic coercion along 
with its implicit threat of war induced her to reconsider 

The contemporaneous popularity of economic coercion 
inside and outside Congress, particularly in 1794, is sig- 
nificant. A conclusion is that insufficient weight has been 
given to the national popularity of this weapon in several 
particular applications before 1805. Several coercive 
economic ideas were formulated and put in practice which 
became American commercial policies after 1805. 

During the resulting French umbrage to the Jay Treaty, 
America struggled vainly to protect her shipping from 
further French seizures, but self-imposed restrictions 
failed. Commercial nonintercourse, as a part of a limited 
war with France, was the outcome. 

Generally, the American retaliatory policy was a suc- 
cessful experiment for the United States. The inauguration 
of nonintercourse was widely acclaimed in America, even 
by the Southern supporters of Jefferson. Nonintercourse 
forced a considerate treatment of American shipping at 
Santo Domingo, and immeasurably aided the Dominican 
Negroes to throw off slavery and foreign domination. 
Among the factors which induced Napoleon to negotiate the 
Convention of 1800, one must assign to nonintercourse a 
major role. France was deprived of the American mer- 
chant marine for maintenance of her export trade, and 
sustained a loss of approximately $20,000,000 in American 
goods at American export prices. That economic coercion 
did not accomplish more can be attributed to the evasions 
and frauds perpetrated by the American shippers. 

In 1803, the commercial privileges given to France by 
the Louisiana Purchase and the favorable treatment which 
French shipping received in American ports set the stage 
for pro-French economic legislation by Congress. Hence, 
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the American economic coercive policy was favorably 
applied to Napoleon’s efforts to reconquer Santo Domingo 
with resultant damage to British interest. 

Microfilm $4.75; Xerox $16.90. 372 pages. 
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The purpose of this study is to examine the role of the 
anti-slavery agent in producing between 1832 and 1837 the 
remarkable change in Northern sentiment towards the 
institution of slavery. Although few Americans would have 
supported immediate and uncompensated emancipation in 
1831, six years later the opposition to slavery was so 
strong that the American Anti-Slavery Society had over 
1,200 auxiliaries with between 120,000 and 150,000 mem- 
bers, only professed abolitionists could be elected to 
Congress in certain Northern communities, and thousands 
of Americans, who were unwilling to register their aver- 
sion to slavery by overt actions, were thoroughly convinced 
of its sinfulness. While the printed word and the efforts of 
prominent anti-slavery leaders were effective, the manner 
in which certain areas became abolitionized in a short 
period of time indicates that efforts of the agents were 
primarily responsible for the great transformation that 
ensued. Who these agents were, how they worked, how 
they were employed, organized, and directed, and what 
they accomplished are the chapters of the anti-slavery 
movement which this study investigates. 

The thesis first considers the spirit of the age in which 
men established a large number of benevolent and reform 
societies and scans the formation and activities of the 
principal organizations. From an examination of the agency 
system of these societies, the study ascertains that their 
methods of operation were similar, their leaders and trav- 
eling representatives were frequently the same, and their 
activities and accomplishments were related to and often 
dependent upon one another. The use of paid traveling 
lecturers by the British and New England anti-slavery 
movements is examined. American leaders were influ- 
enced by the failure of the British emancipation effort 
until it appointed agents; they also profited from the mis- 
takes of the Garrisonians. The feeble beginning of the 
American Anti-Slavery Society is discussed. Although in 
its initial months of operation, it engaged only two traveling 
and several local agents, during its second year the na- 
tional society at one time or another employed nine men, 
the most successful of whom were Theodore D. Weld and 
Amos A. Phelps. The largest portion of the thesis records 
the activities and evaluates the accomplishments of ap- 
proximately one hundred traveling agents. One chapter 
examines the organization and mechanics of the anti- 
slavery agency system--the appointment, duties, and prob- 
lems of the Agency Committee; the sources of revenue to 
support the program and the percentage of that revenue 
allocated to agency operations; and the duties, typical 





experiences, techniques of operation, and problems of the 
individual agent. Another chapter considers the decision 
to employ and support and the direction, procurement, and 
training of “the Seventy,” the term which has traditionally 
been applied to those appointees during 1836-1837. Anti- 
slavery manuscripts, newspapers, and pamphlets yielded 
most of the information for the investigation. 

Among the general conclusions of the study are: (1) the 
anti-slavery agency system was modeled after that of the 
other benevolent and reform movements; (2) the anti- 
slavery agent was primarily responsible for the increase 
of Northern anti-slavery sentiment between 1832 and 1837; 
(3) the experiences and methods of operation of various 
agents were similar, but their accomplishments depended 
to a great extent upon their own diligence and industry, 
personality, and techniques of operation. 

Microfilm $9.50; Xerox $33.75. 750 pages. 
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In April of 1831, when the Brazilians attempted to 
force a ministerial change on their autocratic emperor, 
Dom Pedro I, he abdicated in favor of his five year-old 
son, Dom Pedro II. Brazil was then governed by a series 
of regency governments, from 1831 to 1835 by triune re- 
gencies and from 1835 to 1840 by a single regent. 

In back of the regents stood the Moderate party whose 
aim was to maintain the monarchy intact, keep the country 
together and democratize Brazil’s institutions. They were 
opposed from the left by the Republicans who wanted to 
remake Brazil on the model of the United States of America 
and from the right by the Restorers who wanted a return to 
autocratic government by restoring Dom Pedro I to the 
throne. Both of these groups made several attempts to 
take over the government by force but thanks to the deter- 
mination of Diogo Ant6nio Feijé, they were unsuccessful. 

These revolts convinced the Moderate party that some 
change should be made in the Constitution but their reform 
was defeated by Restorer elements in the Senate. In des- 
peration and in the belief that only by a change in the Con- 
stitution, a change which would satisfy the restless prov- 
inces and win over the Republicans, could Brazil survive, 
they attempted to force through the reform by a coup d’etat 
in the Chamber of Deputies. The coup d’etat failed but it 
did frighten the senators into considering reform and some 
changes were made in the Constitution and when the an- 
archy of the provinces continued, further changes were 
made by the Additional Act which gave the provinces ex- 
tensive home rule. Unfortunately the provinces were not 
ready for such responsibility and as each province at- 
tempted to aggrandize itself at the expense of its neighbor 
and the central government, Brazil’s unity was seriously 
threatened. 

In the hope of strengthening the executive power, a 
change was made from a triune regency to a single regent 
and Diogo Feij6 was elected over the fierce opposition of 
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most of the leaders of the Moderate party which was prac- 
tically destroyed as apolitical force. The dissolution of the 
Moderate party was hastened by the death of Dom Pedro I 
in 1834 and from the remnants of the Moderate and Re- 
storer parties a new party was formed, the Conservative. 

Composed in the main of wealthy landowners who were 
tired of the anarchy permitted by the Moderate govern- 
ments and who believed that reforming had gone far enough, 
this party offered opposition to the regent, Feij6, who 
resolutely refused their demands to run Brazil along British 
lines with a responsible ministry and parliamentary ma- 
jorities. The Conservatives determined to force Feijo out 
out of office by frustrating all legislation and in September 
of 1837 Feijo resigned in favor of Pedro de Araujo Lima 
who immediately installed a Conservative government. 

The Moderates now joined with the old Republicans to 
form a new party, the Liberals, and adopted the Conserva- 
tives’ tactics of driving the government from office by 
frustrating all legislation. When this did not work the 
Liberals adopted the scheme of advancing the majority of 
the fourteen year-old Emperor so that he could take per- 
sonal control of the government, thus eliminating the 
Conservative regent and removing the Conservatives from 
control. The plan was successful and in July of 1840 the 
Emperor was declared of age and the regency was over. 

Microfilm $3.40; Xerox $11.95. 262 pages. 
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The Spanish-American War was the first major conflict 
of national proportions to confront the Roman Catholic 
Church in the United States. The religion of the national 
enemy made it possible for anti-Catholic groups to cast 
aspersions at the loyalty of American Catholics. Through 
the combined efforts of the Catholic press and hierarchy, 
and Catholic war activities, American Catholics were able 
to show that their Americanism was as strong as their 
Catholicism. But the real conflict came for Catholics 
when the United States took over the governing of Cuba, 
Porto Rico, Guam and the Philippine Islands. These terri- 
tories had been Spanish, and Catholic, for over three cen- 
turies. This Church had been the only religious body in 
each area, protected and supported by the Spanish gov- 
ernment. 

With the signing of the Treaty of Peace in December 
1898, the United States attempted to establish its ideas of 
government and church-state relations in each of its new 
dependencies. In the formulation of a colonial policy for 
the conduct of civil affairs one of the chief problems was 
in determining the role that the Catholic Church was to 
maintain. Under the Spanish regime, the Church was given 
much of the responsibility for the administration of chari- 
ties, the educational system, and in remote areas even the 
administration of civil and military affairs. In return the 
Church was rewarded with direct financial support from 





colonial treasuries, grants of income-producing proper- 
ties, and additional grants of land for the erection of 
churches, convents and schools. During the nineteenth 
century the revolutionary vicissitudes that frequently 
changed the policies of the Madrid governments affected 
the position of the Church by alternate periods of confisca- 
tion and restoration. When American authority took over 
it was confronted with this complicated situation between 
church and state. 

The question that arose in the minds of American 
Catholics was how should the Government handle this 
situation. It was not a question of continuing church es- 
tablishment, per se, but the methods to be followed in 
getting a just and fair separation of church and state. 
Catholics became quite disturbed over the fact that no 
Catholics had been sent on the Peace Commission and 
that none were appointed in high positions in the colonial 
administrations. They were also aggravated at reports of 
church desecration in the Philippines, the promulgation of 
a military order in Cuba denying the legality of a religious 
marriage ceremony, the establishment of public school 
systems not under Catholic supervision, and the desire of 
anti-clericals in the islands to confiscate much of the 
church-held property. From 1898 to 1902 pressures in 
the Catholic press over these individual issues led to a 
growing spirit of unity of action among American Catholics, 
culminating in the formation of the Federation of American 
Catholic Societies. 

Meanwhile the Administration of Theodore Roosevelt 
had recognized this spirit among American Catholics and 
through Roosevelt’s personal direction Catholics were 
given greater and greater voice in the administration of 
colonial affairs. The crowning achievement of Roosevelt’s 
policies occurred in the summer of 1902 when Philippine 
Governor William Howard Taft was sent to Rome to nego- 
tiate directly with Pope Leo XIII over the settlement of 
certain difficulties in the Philippines. With the cooperation 
of American and Vatican officials almost all of the out- 
standing problems of church and state were settled in the 
American dependencies before the end of 1904. 

Microfilm $3.20; Xerox $11.25. 248 pages. 
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The Union Leagues were secret societies organized 
late in 1862 by hard-core Republican party leaders to 
promote loyalty and patriotism. Ostensibly the Leagues’ 
purpose was to combat the “fires-in-the-rear” being 
spread by the imaginary Knights of the Golden Circle, and 
to fight disaffection among the Northern populace. Equally 
important objectives were to enforce conformity to Repub- 
lican party war policies and to revitalize the waning popu- 
larity of the Lincoln administration. On May 20, 1863, 
representatives of the various state Union League councils 
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met in Cleveland, Ohio to form a national organization. 
Known as the Union League of America, the national 
council had its headquarters in the nation’s capital. 

The operations of the Union Leagues were extensive 
and varied. To keep their activities secret, they adopted 
a ritual, signs, passwords and an organizational hierarchy 
similar to the Masonic and Know Nothing societies. 

A major function of their weekly meetings was to pledge 
citizens to stand by the government and support the Repub- 
lican party. Local councils were the major distributing 
outlets for League propaganda. To break the morale of 
the Democrats and to rally support for the Republican 
party, the Leagues cleverly mixed patriotism with partisan 
politics. Patriotism was reserved for Republicans. 

The Democratic party was the party of “treason” and 
“peace”; critics of the administration were anathematized 
as disloyal. 

By 1863 politicians generally agreed that the Union 
Leagues were vital adjuncts to the Republican party organi- 
zation. Politically ambitious Republican and Union party 
leaders vied with each other to gain League support. 

The radical Republicans sought League assistance to con- 
trol their party and to nominate their presidential candi- 
date in 1864. The friends of Abraham Lincoln were equally 
adamant in keeping the Leagues solidly behind the presi- 
dent, and in the end they carried the day. 

Once the Leagues defeated the dissident element on the 
homefront, and helped to elect Abraham Lincoln toa 
second term, they turned their attention to the problem 
of Reconstruction. In the Reconstruction fight the Leagues 
sided with the Congressional radicals, who used them to 
help organize the newly enfranchised Negro into the Repub- 
lican party in the South. With financial assistance from 
radical Republicans, and guided by Southern Unionists, 
Freedman Bureau agents and Northern adventurers, the 
Leagues launched their major organizing drive early in 
1867. Every League activity from the distribution of propa- 
ganda to the canvassing of election precincts was directed 
toward one important goal — the control of the Negro vote 
for the Republican party. The Leagues were eminently 
successful and their work enabled the radical Republicans 
to retain control of the national government and to elect 
Ulysses S. Grant president in 1868. Granted that the 
Leagues introduced large numbers of Negroes in the South 
to the American political process, it was a back door in- 
troduction. Because of the determined resistance of South- 
erners against extending political equality to the large 
mass of Negroes, the political education of the Negroes, as 
taught by the Union Leagues, went for nought. Once radical 
Republican governments were overthrown, Southerners 
retired the Negro from politics. 

After 1868, the power and influence of the Leagues in 
the South began to decline. The weakening was evident by 
1869, although some councils existed until the mid 1870's. 
Union League disbandment and collapse came with the 
widespread organization of the Ku Klux Klan. The decline 
of the Leagues in the South after 1868 was simultaneous 
with their decline in the North. The rise of the Grand 
Army of the Republic, and its effective organization, helped 
to displace the League as the right arm of the Republican 
party. After the election of 1868, the Leagues’ vote-getting 
ability never stood out from the normal pattern of Repub- 
lican party machine organization. Since it could not long 
accomplish this important function, its effectiveness as a 
political organization ended. 





The Union Leagues have long since ceased to-exist, 
except as exclusive gentlemen’s clubs in certain large 
cities of the United States. Although their tenure was 
brief, their accomplishments were substantial. Working 
often deviously and by chance, they were a powerful force 
in the unification of the Republican party, the re-election 
of Lincoln, and the installation of Reconstruction. 

Microfilm $5.75; Xerox $20.30. 449 pages. 


REACTIONS OF KANSAS FARMERS 
TO THE NEW DEAL FARM PROGRAM 


(L. C. Card No. Mic 61-203) 


Wilda Maxine Smith, Ph.D. 
University of Illinois, 1960 


The dilemma in which Kansas farmers found them- 
selves after World War I was made even worse by the 
depression beginning in 1929. They, like the farmers of 
the other agricultural states, first attempted to solve their 
own problems, but they were finally forced by their des- 
perate plight to turn to the federal government for help. 
The New Deal farm program, introduced in 1933, proposed 
to bring production into balance with consumption and 
thereby raise agriculture to a position of economic equality 
with other industries. Some objected to any government 
interference in their activities, but a majority of Kansas 
farmers accepted the government’s program because of 
their desperate economic situation. They were willing to 
give up some of their independence, temporarily, in ex- 
change for help. 

Weather conditions were, to a great extent, responsible 
for prolonging the Kansas farmers’ need for assistance. 
Drought plagued the area in varying degrees throughout 
the 1930’s; farmers with little or no crop naturally looked 
kindly upon a farm program which provided benefit checks, 
seed loans, and refinancing for mortgages and other loans. 
Dust storms convinced some farmers that they could better 
themselves by moving, but most of the farmers of the state 
were determined to hold on to their homes. Confident that 
favorable growing conditions would return, they rejected 
the government’s proposal to move them to another area. 

In Kansas, the reaction of most farmers to the Supreme 
Court decision which ended the first AAA in 1936 showed 
that, contrary to what many Eastern newspapers had been 
saying, they liked the farm program. Appreciation for the 
government’s promptness in providing a new program 
through the Soil Conservation Act and the Domestic Allot- 
ment Act was evidenced by their help in re-electing 
Roosevelt. Although this program failed to solve the prob- 
lem of surpluses, the soil conservation program proved to 
be the most popular of all the government’s programs and 
most farmers came to regard it as a permanent feature. 

The return of favorable growing conditions in 1937, 
which promised new surpluses, coupled with the recession 
in industry, which decreased purchasing power in the cities, 
brought a drop in farm prices. Convinced that the soil 
conservation program would not prevent the piling up of 
surpluses, the Administration introduced the third phase 
of the New Deal farm program in the Agricultural Adjust- 
ment Act of 1938. Many farmers agreed that compulsory 
controls which this program included were necessary, but 
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a minority of farmers, especially in eastern Kansas, ex- 
pressed violent opposition in a series of protest meetings. 
Attracting few farmers to their movement, their protests 
in conjunction with farm resentment against low farm 
prices contributed to the defeat of Democratic Senator 
George McGill whose name was associated with compul- 
sory controls. 

Opposition to the program was almost silenced by the 
return of drought conditions in 1939. With little threat of 
surpluses, the Administration did not invoke the compul- 
sory features oi the 1938 act in 1939 or in 1940. That op- 
position to the AAA was not dead, however, was shown in 
1941. Favorable growing conditions had returned; with 
the prospect of a bumper crop, the Administration felt 
compelled to call for marketing quotas for wheat. 

Although World War II raised farm income, it did not 
solve the problem of surpluses. The government retained 
some controls on farm production and attempted to per- 
suade farmers to concentrate on the production of products 
needed in the war effort. To prevent a drop in farm prices 
such as had occurred after World War I, price support 
levels were guaranteed. Hence, a final solution to the farm 
problem was not found. 

Microfilm $3.20; Xerox $11.25. 246 pages. 
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One of the most important problems in the constitu- 
tional history of Illinois is to determine why the constitu- 
tions of 1848 and 1870 were accepted by the voters while 
the constitutions of 1862 and 1922 were rejected. This 
study has provided a possible answer to this problem. 

The constitutional conventions of 1847 and 1869-1870 were 
not solidly controlled by any one political party, while the 
conventions of 1862 and 1920-1922 were completely domi- 
nated by one party, the former by the Democratic party 
and the latter by the Republican party. It is perhaps sig- 
nificant that both constitutions drawn up by conventions 
dominated by one party were rejected by the voters, while 
the organic laws fashioned by conventions evenly divided 
in regard to party membership were accepted. The latter 
were compromise documents, reflecting the consensus of 
both political parties; therefore, members of both political 
parties could and did support them, thus assuring their 
approval by the electorate. 

A development of outstanding importance, which may be 
traced through all of the Illinois constitutions, is the in- 
creasing power of the governor and the decreasing power 
of the legislature. By the terms of the first constitution of 
1818, the legislature was powerful and the governor was 
weak; this represented a reaction from the supposedly 
excessive power of the territorial governor. All of the 
non-elective executive officers, except the secretary of 
state, were appointed by the legislature. The governor 
was forced to share his veto with the four justices of the 
state supreme court who composed the council of revision. 
The constitution of 1848 gave to the governor the sole 
power to veto laws passed by the legislature; a majority of 





the members elected to each house were necessary to pass 
a bill over the governor’s veto. The council of revision 
was abolished. All of the former appointive executive 
officers were now elected by the voters, and the power of 
the legislature to contract debts was drastically restricted. 

The present (1870) constitution of Illinois grants an 
effective veto to the governor. To be passed over the 
governor’s veto, a measure now has to receive the votes 
of two-thirds of the members elected to each house of the 
legislature. The governor was also given a broad power 
of appointment; he could now appoint, with the approval of 
the senate, “all officers whose offices are established by 
this Constitution, or which may be created by law, and 
whose appointment or election is not otherwise provided 
for; and no such officer shall be appointed or elected by 
the General Assembly.” The legislature is forbidden to 
pass special, or private, legislation regarding a large 
number of subjects. 

The attitude of the people of Illinois toward negroes 
was reflected in the constitutions of 1818 and 1848; both 
constitutions limited the suffrage to white males. Separate 
propositions, which excluded free negroes from Illinois, 
were submitted to the electorate at the referendums on the 
constitutions of 1848 and 1862, and both were accepted by 
large majorities, although in the last instance the consti- 
tution itself was rejected by the voters. Not until 1865 was 
the last of the Illinois “Black Code” repealed by the legis- 
lature. During the constitutional convention of 1870, a 
resolution was introduced which would have required, by 
constitutional provision, separate schools for white and 
colored children, but this failed of passage. 

Microfilm $3.90; Xerox $13.75. 304 pages. 
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This dissertation, based on unpublished letters and 
documents deposited in the Haus-, Hof- und Staatsarchiv 
in Vienna, is an examination of the foreign policy of Count 
Alois von Aehrenthal, Austro-Hungarian foreign minister, 
1906-1912. The documents reveal an intimate relationship 
between Aehrenthal’s foreign policy and his political com- 
prehension of the Habsburg Monarchy’s internal problems. 
The ways of reconciling national aspirations with a unified 
empire had occupied Aehrenthal’s thoughts for almost 
thirty years before he became foreign minister in 1906. 
The interplay between foreign and internal policy in his 
diplomatic thinking has been largely neglected because of 
the lack of documentary evidence pertaining to Aehrenthal’s 
plans for the reconstruction of the Habsburg Monarchy and 
because of the emphasis placed on the origins of the First 
World War. 

As foreign minister, Aehrenthal wanted to restrict 
Hungarian influence, strengthen the Reichsgedanke and 
bring about a partial consolidation. After this had been 
done, the external position was to be made firmer and the 
attraction power of the states outside of the Monarchy 
weakened by creating internal conditions suitable to the 
development of the nationalities. The nationality problem 
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was therefore to be solved within the framework of an all 
embracing Reichsidee, creating a state organization which 
would exert overpowering influence on the Balkan peoples. 
His internal and external activity from 1906 to the end of 
1907 followed this general scheme. 

Internally, he directed his efforts toward ensuring the 
success of the Compromise negotiations between Austria 
and Hungary on which the unity of the Dual Monarchy 
hinged. Beyond this, he tried to get the Austrian and Hun- 
garian prime ministers to agree to a long term compro- 
mise of twenty or twenty-five years. Not only would this 
avoid the decennial crises centering around the renewal of 
the Compromise, but it would ensure a long period of calm 
in which internal problems could be worked out. 

Externally, the Sanjak Railroad project, the opening 
shot in Aehrenthal’s railway offensive, was part of a broad 
policy of peaceful economic penetration of the Balkan Pen- 
insula. In effect, Aehrenthal planned to make the western 
half of the Balkan Peninsula an Austro-Hungarian sphere 
of influence. The railway offensive aimed at nothing less 
than the subordination of the entire transportation system 
of the western half of the Peninsula to Austro-Hungarian 
control. Of equal importance, was his belief that a strong 
foreign policy would add lustre to the dynasty and restore 
confidence in the Monarchy’s strength and ability to 
survive. 

While the Monarchy was strengthening its diplomatic 
position and its influence in the Balkan Peninsula, an 
embryonic South Slav unit consisting of Croatia, Slavonia 
and Dalmatia was to be organized within the Hungarian 
half of the Monarchy. Then, when Turkish authority in the 








Balkans collapsed, Bosnia and Herzegovina were to be 
annexed and, after a time, joined to the existing South Slav 
group to create a self-governing South Slav political unit 
on a par with Austria and Hungary. The dualistic political 
structure of the Habsburg Monarchy would, at that time be 
replaced by a trialistic one. 

While Aehrenthal was able to improve greatly the 
Monarchy’s diplomatic position during his first year and 
a half in office, he had no success in his efforts to imple- 
ment his internal program beyond the successful conclu- 
sion of the customary ten year compromise between the 
two states of the Dual Monarchy. In part, Aehrenthal’s 
failure was the result of dualistic difficulties and the 
intransigence of the Magyars and Austro-Germans. A more 
important reason for his failure, however, was the fact that 
he did not possess the necessary qualities of mind to play 
successfully the role of constitutional and political re- 
former in which he had cast himself. Also, he distorted 
the relationship between foreign policy and internal con- 
ditions by trying to make foreign policy alone an instru- 
ment of constitutional reform. In any event, the act of 
annexation, taking place sometime before Aehrenthal had 
anticipated, fell on totally unprepared ground. After the 
annexation, the deterioration of his health and the subse- 
quent loss of energy caused him practically to abandon his 
efforts at internal reform; he devoted himself almost 
exclusively to foreign policy matters. The annexation re- 
mained until the time of his death a truncated symbol of 
his long range program to solve the nationality conflict in 
the Habsburg Monarchy. 

Microfilm $4.25; Xerox $14.85. 330 pages. 
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This study attempted to develop a method for valuing 
the work done by the homemaker in the home and to in- 
vestigate some of the factors thought to affect the level of 
economic production. To value this output in the absence 
of a market price, an income was imputed to the home- 
maker based on the amount of work she accomplished and 
valued at what it would cost to have it produced by a paid 
worker. The work accomplishment was measured by 
means of the work units developed by Walker, and valued 
at the market price for domestic labor in the Ithaca, 

New York area. 

Fifty rural nonfarm homemakers, not currently gain- 
fully employed, who had no formal education beyond high 
school, who had husbands present in the household, and 





who had no children younger than school age were inter- 
viewed. The work accomplishment of the homemakers 
together with data on their attitudes toward homemaking, 
particularly their liking for homemaking, their concepts 
of the homemaking role, and their estimates of its status; 
their equipment inventories; and the amount and kinds of 
physical facilities, particularly storage, in the home- 
makers’ work environments were obtained by personal 
interview. 

The homemakers’ highest value of output was for meal 
preparation, and the least for physical care of family 
members. The homemakers’ attitudes did seem to have 
an influence on the value of their output; those home- 
makers who reported they enjoyed homemaking, who pre- 
ferred homemaking activities as a use of spare time and 
who felt they had accomplished something of importance 
on the day prior to the interview had higher values of out- 
put than other homemakers. Homemakers whose concept 
of role excluded mention of economic production in the 
home had lower values of output than the homemakers 
who included this. Ownership of equipment apparently 
had little bearing on the amount or value of the work 
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accomplished, except for laundry, in which case there was 
a positive correlation between ownership of this kind of 
equipment and value of output. The amount of storage did 


not appear to affect the level of output. However, an ob- 
jective measure of the quality of this storage was not 
obtained. Microfilm $2.75; Xerox $8.00. 172 pages. 
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Contemporary authors place the New Republic at the 
crossroads between the older Jeffersonian reform thought 
and the new political liberalism of the twentieth century. 
This full-length portrait of the journal documents the 
evolution of New Republic thought from its initial issue in 
1914 through the New Freedom, the tragedy at Versailles, 
the not-always-giddy 1920’s, the depression and New Deal 
that came to grips with it, the Second World War and the 
problems of cold war diplomacy in the 1960’s. In their 
often tortured attempts to chart a coherent policy, the 
editors have mirrored upper-class liberal thought for half 
a century. “Liberal” is defined here not in the nineteenth 
century context of laissez-faire, but in the more recent 
usage in which the liberal looks to the powers of govern- 
ment to aid or to guarantee the welfare of the public, while 
still holding to the older concern for the civil liberties of 
the individual. 

The New Republic founders, editor Herbert Croly and 
financial backer Willard Straight, shared the optimism of 
the 1912-1914 years and designed their journal to promote 











the reform thought being publicized by Theodore Roosevelt. 


Much of this thought had been spelled out by Croly himself 
in 1909, in The Promise of American Life, a landmark 
work in political theory which called for Hamiltonian 
national planning. What the bounty of the frontier had once 
given America, Croly wrote, would have to be wrought 
henceforth by a conscious national purpose. The New Re- 
public reflected Croly’s outlook. eae eS 
The brilliant group of original New Republic editors 
and contributors included Walter Lippmann and Walter 
Weyl, both of them largely in agreement with Croly’s 
basic views. Men such as George Santayana, John Dewey 














and Bertrand Russell were early contributors, and down 
through the years the most influential writers on politics, 
economics and philosophy have written for the magazine. 
A content change has been the subtle shift from the writing 
of political philosophy by men such as Croly, Lippmann 
and Weyl to the writing of political journalism by most of 
the editors of recent decades. 

A history of the magazine can be divided into at least 
five periods. The first was characterized by the idealism 
and optimism that centered in Theodore Rooseveit and 
later Woodrow Wilson, and which ended in the disillusion- 
ment at the failure at Versailles. The second period, the 
decade of the 1920’s, saw the New Republic walled off from 
the mainsprings of political power and the editors’ answer 
was to devote more space to philosophy and to social issues 
such as the Sacco-Vanzetti case than to politics. A national 
calamity, the market crash of 1929, led to a new concentra- 
tion on economic issues during the New Deal era. Many of 
the Roosevelt Brain Trusters, in fact, had first advanced 
their ideas in the New Republic. Starting in 1946, 
Michael Straight initiated the fourth period in the journal’s 
history with a drive for a mass audience. The drive par- 
tially succeeded, but Henry Wallace, editor for a short 
period, drew the New Republic’s name into the ill-fated 
Progressive fiasco of 1948. Since about 1950, the journal 
has moved toward a moderate political tone, not too far 
left of center. It had advanced collectivist ideas in times 
past, but at no time was it tied tothe communist movement. 

The New Republic is loyal to issues rather than to 
parties or to men. It thus seldom exercises political 
power except as a source of ideas. Its importance cannot 
be measured by such power, or by its small circulation, 
but by its impact on intellectuals and leaders in key places. 

The journal has been, with scattered exceptions, true to 
its original aim as a forum for independent liberal thought, 
free of the bias of party. In an age of mass units of com- 
munication, it has a critical place as a voice of dissent. 
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In the history of the Russian theater the early Soviet 
productions have attracted much attention. It has seemed 
as if immediately after the 1917 Revolution prominent 
stage directors emerged who were able to produce orig- 
inal, inventive, and strikingly new performances. The 
sudden excellence of staging techniques and experimental 
ideas was astonishing. Was it possible that the Soviet 
theater had arisen like Athena full-grown from a com- 
munist Zeus’ head? 

The Kamerny, Meyerhold, and Vakhtangov Theaters, 
when touring the European capitals, were hailed by West- 
ern critics as brilliant examples of the new Soviet art. 
The Soviet critics attributed their theaters’ success to 
large state subsidies, to the diminution of censorship reg- 
ulations, and to a greater freedom for artists on all levels. 
While these features undoubtedly played a part in the sud- 
den flourishing of the Soviet theater, one important con- 
sideration is always omitted. The striking innovations 
claimed by the Soviet theaters had in many respects been 
inaugurated in the prerevolutionary theater. 

The period immediately preceding the Revolution was 
rich in experimental theater performances and theories 
concerning the nature and function of the theater. The 
basis of the Soviet theatrical renaissance can be found in 
the artistically fertile period from 1900 to 1917. During 
these years prominent stage directors not only produced 
plays in a fresh and different manner from the routine per- 
formances of the well-established Imperial Theaters, but 
also hotly debated in books, in the daily press, and in the 
newly-founded journals new theories of art, literature and 
the theater. The esthetic ideas of these stage directors 
were expressed in words as much as in their productions. 
Such directors as Meyerhold, Evreinov, and Tairov wrote 
their books before, rather than after, the Revolution. Thus 
the revolution in staging methods and ideas began well 
before the revolution in political affairs. 

Two main tendencies are discernible in the two decades 
preceding the Revolution. The Moscow Art Theater by and 
large developed a style of realistic staging and a preoccu- 
pation with psychological truthfulness. Another group of 
stage directors and designers found that an imitation of 
reality was diametrically opposed to the nature of theatri- 
cality, and began championing a nonrealistic theater. My 
dissertation is mainly concerned with the second of these 


directions. 
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The chief champion of the experimental, nonrealistic 
theater both before and after the Revolution was Vsevolod 
Meyerhold (1874-1942). At first an actor with the Moscow 
Art Theater, Meyerhold soon repudiated Stanislavsky’s 
ideas on acting and staging and declared himself “an 
enemy” of the methods employed in the Art Theater. He 
next allied himself with Vera Kommissarzhevskaia’s 
Theater where he was able to stage symbolic productions 
of contemporary plays. However, his stage techniques 
were so innovational that not even Kommissarzhevskaia’s 
small, avant-garde theater could accomodate him. 
Finally Meyerhold was engaged as a stage director for 
the Imperial Theaters where, by curbing his excessive 
experimentation, he produced some memorably original 
performances of plays and operas. 

Of course other stage directors and theoreticians, 
notably Nicholas Evreinov and Alexander Tairov, played 
prominent roles in the development of the nonrealistic 
theater. All these artists with their diverse methods of 
staging prepared the way for the later Soviet productions 
which have generally been regarded exclusively as a 
product of a socialist society. 
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This dissertation is astudy ofthe writings and speeches 
of James Louis Petigru, lawyer and Unionist of South 
Carolina, who lived during the years 1789-1863. Its pur- 
pose is to examine the writings of one who, though not a 
professional writer, contributed speeches, essays, and 
letters of literary value concerned with topics of his time, 
and to evaluate his compositions as to order, style, and 
rhetorical excellence. 

Essential biographical facts concerning Petigru have 
been included as the framework for the dissertation. His 
early training at the Willington Academy under Dr. Moses 
Waddell and his continuing college studies at the South 
Carolina College were the bases for his interest in litera- 
ture and for his development as a writer and speaker. His 
experiences as a teacher in the Beaufort Academy contri- 
buted to his insistence upon excellent composition. To his 
work at the bar and to his political activities he brought a 
practice of rhetorical principles which made his speeches 
and writings memorable. 

Particular attention is paid to Petigru’s participation 
in the Nullification controversy in South Carolina. Asa 
leader of the Unionist party, he was in demand as a 
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speaker, and in the legislature he supported the Union 
cause against a political majority. His speeches at the 
Fourth of July Unionist Celebration in 1831, before a 
meeting of the Washington Society, and his argument of 
the Test Oath Case are reviewed in detail. 

Petigru’s concern over the financial problems of his 
state and the nation resulted in his active opposition to the 
theories of the Sub-treasury. His speech before the legis- 
lature in support of his ideas and his participation in the 
case of the State vs the Bank of South Carolina and the 
Bank of Charleston are a part of this study. 

Petigru’s occasional speeches, his addresses at col- 
lege commencements and at the invitation of groups and 
societies, are examined in this work. They demonstrate 
his interest in cultural ideas, in history, and in the future 
of the South. These orations reveal Petigru’s care in com- 
position, his use of the appropriate word and phrase, and 
his sense of the dramatic in oral persuasion. 

In his personal correspondence to members of his 
family, and especially to his close friend Hugh Swinton 
Legare, Petigru indicated his appreciation for letter 
writing as an art. Humor and narration, admonition and 
gossip were couched in a style representative of the 
writer’s directness and interest. Letters selected from 
those to members of his family and to friends are used to 
demonstrate Petigru’s application of careful writing. 

The concluding chapter of the dissertation traces 
Petigru’s career during the closing years of his life as 
the War between the States became a reality. His opposi- 
tion to the Confiscation legislation of the Confederacy 
brought him to his last famous court room appearance, a 
case which demonstrated not only his ability as a speaker, 
but his sincerity and honor as well. 

An evaluation of Petigru as a writer and speaker con- 
cludes the dissertation. Though his writings were prod- 
ucts of the moment, he wrote with care, revising and editing. 
His flow of language was smooth, and he decorated his 
compositions with satire and humor, with appropriate 
figures of speech. His writings reflect the man as he was: 
a person of honor and integrity whose life was dedicated 
to a search for truth and justice within his environment. 
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Scopo principale del presente studio é quello di gettare 
maggior luce sul merito delle novelle italiane che, diret- 
tamente o indirettamente, influenzarono Shakespeare nella 
creazione di nove dei suoi lavori drammatici: Romeo and 
Juliet, The Merchant of Venice, Much Ado About Nothing, 
Twelfth Night, The Merry Wives of Windsor, All’s Well 
That Ends Well, Measure for Measure, Othello, Cymbeline. 

Un fatto che appare evidente a chi studi i legami che 
uniscono le opere di Shakespeare alle novelle italiane é 

















che queste sembrano essere raramente giunte al poeta 
inglese nella loro forma originale: data la grande popol- 
arita delle storie cui egli attinse, non poteva mancare, in 
quel fertilissimo periodo letterario che fu per 1’Inghil- 
terra il Secolo di Elisabetta, qualche adattamento inglese 
della storia, al quale Shakespeare, qualunque fosse la sua 
cultura in fatto di lingue straniere (ed é questo un prob- 
lema sul quale mi soffermo ripetutamente nel mio studio), 
si rivolse di preferenza per trarne l’intreccio dell’opera 
sua. Non é pero affatto da escludersi — e, anzi, a me é 
apparso pit volte molto probabile nel corso delle mie 
ricerche — che Shakespeare consultasse anche la versione 
originale della novella che lo interessava. 

Come giustamente osserva Ned. B. Allen, nel saggio 
pubblicato in Delaware Notes, v. 21 (1948), University of 
Delaware, “Most critics merely mention sources and then 
turn to a discussion of the purely Shakespearean part of 
the creation, the poetry and dramatic character portrayal 
for which, they feel, Shakespeare’s debt is hardly worth 
mentioning.” A riprova di questa affermazione troviamo, 
ad esempio, in K. J. Holzknecht, The Backgrounds to 
Shakespearean Plays, New York, 1950: “In few of these 
stories are the characters more than types or shadows,” 
e ancora, nell’op. cit., “. . .it will be apparent that there 
is no need to condone Shakespeare’s borrowing merely on 
the ground that, by his genius, he easily transformed dross 
into living literature.”; se aggiungiamo alle precedenti, 
tra le numerose analoghe da me rilevate, l’opinione 
dell’Allen il quale, nell’op. cit., dice che “Othello is one 
of the best examples in English literature of a great work 
inspired by an insignificant one.”; e se, infine, teniamo 
presente che le suddette asserzioni si riferiscono a rac- 
conti di autori quali il Boccaccio ed il Giraldi Cinzio, mi 
sembra lecito concludere come sia opportuno un tentativo 
di rivalutazione critica pid oggettiva che, confrontando le 
novelle italiane, e quelle boccaccesche in ispecie, con i 
lavori shakespeariani, sottolineasse quanto la materia 
possa mutare sotto l’impronta di geni diversi, di diverse 
mentalita, di opposti mondi spirituali. 

Moltissimi sono, dunque, i critici che non hanno giu- 
dicato al suo giusto valore l’opera dei novellieri italiani: 
chi, infatti, conoscendo a fondo ]’opera shakespeariana 
legge la novella italiana, spesso in una piatta traduzione 
moderna che toglie alla storia gran parte di quel sapore 
ingenuo e primitivo che proviene dallo stile, non pud 
mancare di giudicarla un rude abbozzo da cui Shakespeare 
non trasse che il nudo canovaccio dell’opera sua. 

Nella maggior parte dei casi, le novelle italiane sono 
state esaminate da critici decisi “a priori” a ridurre al 
minimo possibile i legami tra esse e l’opera di Shake- 
speare per poter cosi meglio dimostrare quanto essi 
avevano in precedenza affermato sulla ignoranza di Shake- 
speare in fatto di lingue straniere. 

Se riandiamo col pensiero alle due bellissime novelle 
del Boccaccio a cui Skakespeare si é ispirato, se ripen- 
siamo all’arte potente e vigorosa con cui il novelliere ha 
tracciato le figure dei suoi protagonisti, l’ambiente che li 
circonda, i dettagli delle singole scene, sentiamo che é 
principalmente il modo di concepire la vita, l’amore, la 
missione della donna, che scava un solco netto tra le due 
opere. Cid é vero non solo per le due novelle suaccennate, 
ma anche per quasi tutte le altre sulle quali mi sono sof- 
fermata nel presente studio. E questo mi auguro di aver 
saputo dimostrare. 
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The purpose of this dissertation is to present a dip- 
lomatic edition of Libeaus Desconus, a romance of the 
Arthurian cycle, according to the five extant Middle 
English versions: 


MS Lincoln’s Inn 150 - Lincoln’s Inn Library, London 
MS Naples XIII B 29 - Museo Nazionale, Naples 

MS Ashmole 61 - Bodleian Library, Oxford 

MS Cotton Caligula A II - British Museum, London 
MS Lambeth 306 - Lambeth Palace Library, London 


A late form of the poem, that in the Percy Folio, is also 
reproduced for purposes of comparison with the fourteenth 
and fifteenth century manuscript works. 

Four ofthe five medieval texts are fully transcribed for 
the first time. The fifth text, that in Cotton Caligula A II, 
has been twice edited; however, this presentation of the 
Cotton Libeaus is the first to follow modern editorial 
practices. In addition, certain errors in the nineteenth 
century editions have been eliminated. 

It is emphasized that Max Kaluza’s edition of Libeaus 
Desconus, accepted for the last 70 years as an accurate 
critical work, is in fact a composite and is not a true 
transcription of any of the medieval poems. 

The present edition includes a full description of the 
manuscripts (based on the criteria for manuscript anal- 
ysis established by Manly and Rickert, eds., The Text of 
The Canterbury Tales) a discussion of previous editions, 
a synopsis, and a glossary. 

All six poems are presented in a twelve-line tail- 
rhyme form; it is the editor’s belief that the stanzaic 
divisions arrived at are those of an original Libeaus 
Desconus from which the surviving versions ultimately 
derived. The texts are so arranged that the corresponding 
stanzas of all six tales may be examined simultaneously, 
a method which tends to make obvious the loss or interpo- 
lation of lines and to give some insight into the origin of 
particular types of scribal errors. 
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During the first four centuries, historical circum- 
stances compel the Church to emphasize the individual’s 
accountability and the possibility of keeping his mind in- 
violate. Among such patristic writers as Origen, Lactan- 
tius and Chrysostom, man’s propensity to think evilly is 





often accepted as a convenience for the winning of virtue. 
With Augustine’s formulation of the doctrine of original 
sin, attention is directed to human impotence; since con- 
cupiscence is the essence of his nature, man’s every vile 
thought must inevitably be sicklied o’er with mechanical 
assent. In the twelfth century, however, Abelard maintains 
that the person as instigator of action is morally autono- 
mous, and that what corrupts is not the thought of iniquity, 
but the heart’s permission of it. Thomas Aquinas later 
insists on the prime necessity of the mind’s arbitrary 
rejection of evil, while remaining skeptical about its 
ability to do so. Although English reformed doctrine 
asseverates the insidious nature of all perversity, in 
practice it allows that there are degrees of sin and that 
wicked thoughts may legitimately invade the mind and 
leave it blameless. The seventeenth-century moral theo- 
logian or casuist claims that such thoughts are not merely 
permissible, but actually ethically crucial, because only 
through the songs of experience can fallen man be lured to 
his intended felicity. Since to know about sin is to be put 
in the way of avoiding it, it is further conceded that un- 
fallen man must have had to consider evil, however in- 
genuously. 

From the earliest times writers attempt to give form 
to the perplexing thought of wrong and to represent imag- 
inatively the internal strife between the forces of good 
and evil that everlastingly contend for man’s soul. To 
express these truths the literary artist has recourse to 
a number of convenient images, many of which, like the 
warfare and the journey, are afterwards employed by the 
seventeenth-century writer. Since Puritanism essentially 
accounts this world but shadow, its symbols of the real 
tend to be substantial and positive; consequently, such 
Puritan metaphors of mind as wind, fire, water, light, 
mirror, garden and tree often signify what the evil mind 
is not, and largely leave to indirection to show how the 
culpable soul is criminal. Spenser and Bunyan not only 
portray the innocent or uncorrupting thought of evil through 
icon and dramatic incident, but also exploit the notion by 
exposing the reader to certain suggestions and situations, 
which his will must act upon, and which bring him to an 
enhanced self-awareness. 

Milton similarly uses the idea. As his prose propounds, 
Milton believes that the thought of sin is morally indispen- 
sable, for only by contemplating evil can reason perform 
its proper function of distinguishing true and false. Con- 
sidering his own life as a poem, he poetically sees the 
gamut of man’s life in the guise of a series of responses 
to the evil thought, and all his major poems employ sinful 
reflection as the ground-plan of a spiritual action, whose 
significance it is the business of the work to explore, even 
within the context of the reader’s own mind. The moral 
thought of Paradise Lost approaches that of Abelard in at 
least one vital respect, for the recognizable tendencies to 
sin disclosed by the unfallen Adam and Eve are regarded 
as merely potentially blameworthy, and the mind is dra- 
matically revealed as incurring guilt only at the instant it 
approves the evil thought. Since this view differs from the 
closely Augustinian position Milton sincerely adopts else- 
where, it may very well be that the doctrine of the poem 
has been modified or necessitated in some degree by the 
artistic demands of epic procedure. 
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From its London début the Elizabethan theater took the 
world as its scene; awareness of its own surroundings 
grew gradually. The first extant Elizabethan play set in 
the city, The Three Ladies of London, was written about 
1581 but the metropolitan setting became important only 
in the nineties with the development of dramatized his- 
tories, biographies, and police reports. Then city char- 
acters ranging from Sir Thomas More to Falstaff were 
introduced; city life was best illustrated in The Shoe- 
makers’ Holiday (1599). The climax of this trend came 
in 1598 when William Haughton wrote the first comedy 

of middle-class London life, Englishmen for my Money. 

This varied fare reflected the Elizabethan audience 
that ranged from peers to laborers, but the majority of 
the spectators drawn by the low admission fee were from 
the bourgeoisie. However, as the century ended, the 
better-bred spectators began to seek more sophisticated 
entertainment. For them Ben Jonson wrote Every Man 
in his Humour (1598), which proclaimed that comedy should 
expose folly in everyday life, and Every Man out of his 
Humour (1599), which was an exposé in a London setting. 
His followers began writing comedies in which Jonsonian 
satire was set against middle-class London backgrounds 
like those of Haughton; and thus the realistic comedy of 
London life came of age. 

In the early seventeenth century small private theaters 
charging higher prices gradually lured the more cultivated 
patrons from the public playhouses. In 1603 James I made 
all London acting companies private servants of the royal 
family. Jacobean plays were now increasingly apt to be 
written for the courtiers and the gentry. While a few play- 
wrights like Thomas Heywood continued to glorify the 
London citizens, the majority debased them to flatter the 
aristocratic audiences: butts included the grocer trio of 
The Knight of the Burning Pestle (1607-1610) and the Pu- 
ritans of Bartholmew Fayre (1614). City comedies were 
usually set near the Royal Exchange, the commercial 
center, but fortunes earned there by the bourgeoisie were 
invariably lost to well-born swindlers, called “witty gen- 


























tlemen.” Such themes alienated middle-class theatergoers, 


and the hostility of the rising Puritans towards the stage 
further discouraged their attendance and increased the 
proportion of patrician spectators. 

For about the first dozen years of the seventeenth 
century, London comedies were a favorite dramatic genre. 
But after 1615 few were written; not until about 1628 did 
a new vogue appear. By then the comedy of humours was 
giving way to the comedy of manners. The commercial 
class had become overwhelmingly Puritan and was almost 
gone from the theater audience. Aristocratic spectators 
supported the elegant private playhouses or watched per- 
formances at the court of Charles I. The plots and char- 
acters of the London comedies were copies from their 
Jacobean forbears, particularly those of Jonson, but now 
city folk were usually cheated in elegant surroundings 
near the royal palace of Whitehall. To mirror their 





audiences, many characters bore titles; many “witty 
gentlemen” were knights and so were some citizens: the 
title character of The City Madam (1632) is Lady Frugal. 
But in such external details consisted all the novelty of 
Caroline comedy, and by 1640 the plays of London life, 
like the London theater, were trivial, parasitic, and devoid 
of vitality. This decline was hastened by the flight of the 
courtiers from the capital. In 1642, when Cromwell closed 
all the playhouses, they had already become bankrupt ar- 
tistically and financially. The last Caroline London 
comedy, The Guardian (1642), had to be presented out of 
the city, for by then the comic spirit had been temporarily 
banished from London life. 
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The purpose of this study is to bring to light a very 
obscure Renaissance text which deals with the phenomenon 
of quantitative verse, an offshoot of the humanistic con- 
cern with the restoration of classical forms in contempo- 
rary literature. Jacques de La Taille’s LA MANIERE DE 
FAIRE DES VERS EN FRANCOIS, COMME EN GREC 
ET EN LATIN, posthumously published in 1573, is avail- 
able only at the Bibliothéque Nationale in Paris. Since 
there has been no edition of LA MANIERE since its ini- 
tial publication nearly four hundred years ago, it seems 
fitting to resuscitate this neglected treatise as a reminder 
of various ancillary studies pursued by the humanists -- 
studies overshadowed by the broader outlines of what has 
come to be known as the Renaissance. 

La Taille’s thesis, that sixteenth-century French 
verse could be manipulated according to the laws of clas- 
sical prosody, was, as he himself inadvertently demon- 
strated, a contradiction in terms. Nevertheless, this 
movement must be understood within the context of human- 
istic curiosity, the idea of carrying imitation to a logical 
though untenable conclusion. Time after time, in his 
attempt to quantify French prosody, La Taille automat- 
ically reverted to the accentual quality of the French 
language. In a final analysis, quantitative verse became 
a necessary obstacle which the prosodist had to overcome 
before settling down to the more basic task of settling the 
problem concerned with contemporary verse. 

This Renaissance French text on quantitative verse 
has been amplified by the inclusion of an English transla- 
tion and copious footnotes to elucidate various technical 
problems. The historical introduction to this study, 
dealing with the general outlines of this movement in 
Italy, France, and England points to one conclusion: quan- 
titative verse was found to be unsuitable to the demands of 
the French, Italian and English languages. This phenom- 
enon, however, contributed to an understanding of the 
Renaissance by arousing discussions and debates on what 
should be the poetic standards of these modern languages. 

In each country, the somewhat sporadic eruptions of 
quantitative verse have been subdivided into the following 
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sections: the quantitative moment itself; the renewal of 
interest in humanistic music; and the reaction against 
quantity by contemporary prosodists. As Italy and France 
were more strongly influenced by the humanistic acade- 
mies, the tenets of humanism were regarded with greater 
gusto and élan in these countries than in England, where 
classicism was viewed with a certain amount of skepti- 
cism. Microfilm $2.75; Xerox $7.20. 155 pages. 
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Sherman Henry Hawkins, Ph.D. 
Princeton University, 1960 


Swift is sometimes said to have hated the body. Cer- 
tainly the characteristic intensity of his satire derives in 
part from the use of physical images. These, however, 
reflect traditional theological symbolism: madness, 
animality, disease, and filth are conventional tropes in 
orthodox discussions of depravity; their logical nexus is 
the Pauline concept of the “body of sin.” Interaction of 
Paul’s theology with dualistic classical philosophies in 
the patristic period and afterward accounts for complex- 
ities in Swift’s attitude and symbolism. Renaissance and 
early eighteenth-century medicine translates this theo- 
logical symbolism into “scientific” and physiological 
terms. Disease dramatizes the warfare of flesh upon 
spirit; the regulated and healthy body is both a prereq- 
uisite and type of the life of reason. Close interaction of 
mind and body make digestion and other bodily process 
essential to the health of both: temperance is a medical, 
moral, even a political and social virtue. This philosophic 
medicine underlies digestive imagery in Spenser, Shake- 
speare, Milton, and Pope as well as Swift. Nowhere are 
all these intellectual patterns more clearly illustrated 
than in the “English malady,” which Elizabethans called 
melancholy and the Augustans hypochondria or spleen. 

Spleen recurs as a theme in Swift’s imaginative 
writing. Perhaps its special significance for Swift is ex- 
plained by the fact that his own “giddiness” was one of 
its common symptoms. Today we believe Swift suffered 
from Méniére’s syndrome. An eighteenth-century phy- 
sician would have called the syndrome vertigo, but he 
might also have diagnosed it as a form of hypochondria. 
Swift’s symptoms, his drugs, diet, and regimen, his own 
letters and those of his friends provide evidence for such 
a diagnosis, and his physicians would have regarded his 
final mental decay as a confirmation of it. However it is 
diagnosed, Swift’s lifelong struggle with this disease helps 
us understand, as no intellectual history can, why he ap- 
plied traditional imagery and symbolism with such per- 
sistence and intensity. 





the conception of satire as a vent and remedy for spleen. 
Its allopathic and homeopathic cures are represented by 
the laughing and weeping philosophers, the contrasting 
types of melancholy. The Tale is a Democritean discourse 
on enthusiasm, madness, strife; the Heraclitean satire of 
Gulliver treats misanthropy; and all these are aspects of 


spleen. The Tale anatomizes a culture in which body has 
gained control of mind and flesh mechanically operates 

the spirit. The tub of the title is a metaphor for that other 
“vessel,” the body: much of the work revolves upon this 
central symbol. By its gradual accumulation of physical 
and sexual imagery, Swift’s ill-digested treatise shows 
how word degenerates to flesh, a process manifest not only 
in modern history, but also in the peculiarly modern alle- 
gory of the Tale, in modern literary criticism, religious 
ritual, and rhetoric. Physical analogies are also implicit 
in the symbolism of flight and fall in the Tale and Gul- 
liver’s Travels. The recurrent themes of diet and disease 








in Gulliver relate both to theology and medicine, the fall 
of man and the contemporary vegetarian theories of 
Dr. Cheyne and others. Throughout both books, Swift ex- 
ploits the symbol of the body to force us to a final satiric 
recognition, a knowledge of ourselves and our disease. 
The emphasis of his satire is diagnostic, not therapeutic: 
its essential aim is to expose the body of sin rather than 
to cure it. For that we must turn elsewhere. 

Microfilm $8.20; Xerox $29.25. 646 pages. 
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Volume One contains six chapters. The first examines 
English ballad operas generally, and proceeds to study 
Fielding’s ballad operas specifically: The Author’s Farce, 
The Grub-Street Opera, The Lottery, The Mock Doctor, 
Deborah (unpublished), The Intriguing Chambermaid, Don 
Quixote in England, An Old Man Taught Wisdom, Tumble- 
Down Dick, Eurydice, and Miss Lucy in Town. The second 
chapter examines ballad-opera songs and music generally, 
and proceeds to study the music in Fielding’s ballad operas 
and his methods as a song writer. Although his plots gen- 
erally conform to ballad-opera conventions, Fielding con- 
stantly varies the conventional patterns and uses the ballad- 
opera form preéminently as a vehicle for satire. While his 
songs exhibit a wide range of subject matter and emotion, 
and show Fielding as a skillful and witty writer of ballad- 
opera songs, only a few of his songs can be regarded as 
significant minor poems. The general conclusion of these 
first two chapters is that, though juvenilia, Fielding’s 
ballad operas are intrinsically worthy of study: the operas 
also show Fielding as a developing literary artist respond- 
ing sensitively but vigorously to his milieu. 

Chapters three through six are separate introductions 
to each play included in the second volume. These intro- 
ductions study the writing and development of each play, in 
one case through three separate published versions. They 
study the relationships of each play to the theatre of 
Fielding’s time, and deal with special material for each 
play; i.e., the literary background of The Author’s Farce, the 
political allegory of The Grub-Street Opera, the economic 
background of The Lottery, and the adaptation of Moliére’s 
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Le Médecin Malgré Lui for The Mock Doctor. The intro- 
ductions also describe and compare the various editions 
used in the establishment and collation of each text. 

Volume Two is comprised of the complete texts, with 
textual and explanatory notes, of The Author’s Farce 
(3rd ed.), The Grub-Street Opera, The Lottery (2nd ed.), 
and The Mock Doctor (2nd ed.). For each of these plays 
the “base” text has been substantially reproduced, with 
occasional emendations and additions derived from other 
editions of the plays published during Fielding’s lifetime. 
The “Textual Notes” record all the alternative readings 
and spellings found in these other editions. The “Explan- 
atory Notes” attempt to explain all matters that cannot 
readily or easily be found. The resulting texts are there- 
fore the fullest and most accurate editions of these plays 
that have yet appeared. 

Volume Two also has three appendices. “Appendix I” 
contains extensive notes to the tunes in the four ballad 
operas. These notes are intended to present a full history 
of each original tune and its accompanying song, both in 
the ballad operas and independently, in order to arrive at 
generalizations about their popularity and longevity during 
the eighteenth century. “Appendix II” is a list of all the 
actors in all the original productions of Fielding’s ballad 
operas. “Appendix III” contains the music for each tune 
in the four ballad operas, including the tunes in both the 
first and second editions of the plays, and including what 
may possibly be the overture to The Pleasures of the 
Town (Act III of The Author’s Farce). These tunes have 
been copied and adapted from eighteenth-century musical 
publications and manuscripts. Since the tunes for The 
Author’s Farce and The Grub-Street Opera have never 
been printed in any editions of these two plays, this ap- 
pendix is in fact the first location of this music. 

Microfilm $12.70; Xerox $45.35. 1007 pages. 





























ATTITUDES TOWARD THE COUNTRY 
IN THE RESTORATION COMEDY, 
1660-1728. 


(L. C. Card No. Mic 60-2302) 


Nancy R. Tatum, Ph.D. 
Bryn Mawr College, 1960 


The Restoration comedy is replete with unfavorable 
allusions to the country and with characters whose social 
disability is related to their rural abode. There is a sharp 
contrast between the distaste for the country reflected in 
Restoration comedy and Elizabethan appreciation of natural 
beauty and good housekeeping. The warm feeling exhibited 
toward the country in the earlier drama altered to conde- 
scension in the comedy written before the wars and sub- 
sequent closing of the theatres. There was a new interest 
in society and social mode, an emphasis on keeping up 
with the swift changes of fashion, and a strong disapproval 
of the old-fashioned and out-of-date. 

In the country, the even tenor of life was largely undis- 
turbed by the tumult in political and religious matters in 
the middle of the century. Continuity in daily affairs on 
the lands and in the households was almost unbroken; the 
old way of life, the old order of the household, and the old 
sports and pastimes continued in existence. Problems of 





communication and transportation caused the country to 
seem isolated and lonely, even to its inhabitants, at a 
period when the magnetic attraction of London as the 
social, economic and political capital was very strong. 

The return of crown, court and ceremony was accom- 
panied by frenetic gaiety and extravagance and by a self- 
conscious concern with social form. The re-opened the- 
atres were partially dependent on the work of the Caroline 
playwrights which took the stage once again after the Res- 
toration; the new authors were influenced by the direction 
of social criticism in these plays, and by the brilliant 
London society in which they moved. The charges leveled 
at the country in Restoration comedy are related to its 
unchanged pattern of life and its isolation. Country educa- 
tion, business and diversions, clothing, speech and manners 
are thoroughly criticized in the comedy, and country long- 
ing for the gossip of the town and news of the fashion is 
held up for ridicule. In the absolute distinctions made by 
the comedy, the town is the home of the socially poised 
and the country is the dwelling place of the uncouth. The 
virtues of the old-fashioned are thrust aside in the town’s 
endless pursuit of fashion and variety. 

Microfilm $2.75; Xerox $6.40. 134 pages. 


THE RECEPTION OF AMERICAN 
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Eugene Frank Timpe, Ph.D. 
University of Southern California, 1961 


Chairman: Professor Hadley 


The purpose of the dissertation was to determine the 
reception of American literature in Germany between 1861 
and 1871. The study was accomplished by evaluating the 
comparative quantity of works published by American au- 
thors, both individually and collectively, and by collecting 
and evaluating German commentary on American litera- 
ture and American authors in periodicals, histories of 
literature, encyclopedias, and introductions to transla- 
tions and anthologies. Of the many types of American 
works which could be classified as literature, only those 
were considered which were primarily belletristic. At 
least 186 American authors were mentioned or evaluated 
to a greater or lesser degree by German critics, but of 
these only forty were of sufficient importance to either 
the Germans or the Americans to warrant consideration 
in this study. For the dissertation itself these authors 
were divided into two main chronological groups: those 
who flourished before 1861 and those whose greatest 
acceptance in Germany came after this date. Authors of 
these two groups were discussed in relation to the literary 
genre within which their writings in Germany fell. In ad- 
dition to studying the receptions of these authors, this 
dissertation dealt with the major German critics and 
translators of the time, the sources by which American 
literature entered Germany, and the critical commentary 
made upon American literature in general. 

It was found that during the period between 1861 and 
1871 American poetry, particularly that of Longfellow and 
Bryant, flourished in Germany. The two eras of American 
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literature in Germany which preceded, the Cooper-Irving 
and the Stowe, as well as the Twain era which followed, 
were periods during which the American novel predomi- 
nated. During this era of poetry approximately one hundred 
books by American authors were published, both independ- 
ently and in series. Of the eleven different series which 
included varying numbers of American books, the Amer- 
ikanische Bibliothek, Dtirr’s Collection of Standard Amer- 
ican Authors, and Tauchnitz’s Collection of British Authors 
were the most important. All the series together published 
about forty American works, most of them either best sel- 
lers or old favorites. In contrast, works published by in- 
dependent publications were often by hitherto unknown 
American authors. American works also appeared through 
the periodicals and anthologies. The chief periodicals 














Blatter fiir literarische Unterhaltung, and Orion. The 
chief compilers of anthologies were Adolph Strodtmann 
and Friederich Spielhagen. The chief critics of the time 
were Hermann Grimm, Friederich Spielhagen, Ferdinand 
Freiligrath, Adolph Strodtmann, Johann Scherr, Adolf Laun, 
and Karl Brunnemann. Of the many known and unknown 
translators of American literature, particularly its poetry, 
Strodtmann, Freiligrath, and Spielhagen were the most 
capable. 

German critics of the period generally agreed that 
American literature was rapidly becoming an independent 
national literature, and that it was strongest in the utili- 
tarian forms and weakest in the belletristic. German 
readers and critics occasionally lionized minor figures 
like James Paulding, Catharine Sedgwick, and Ann Stephens, 
while they neglected major figures like Poe, Melville, 
Thoreau, Hawthorne, and Whitman. Authors most readily 
accepted were those who wrote of the frontier and the 
West, who espoused some popular topical cause, who 
seemed peculiarly American, who were humorists, or who 
were obviously indebted to German literature or culture. 
Philosophical, obscure, or Europeanized authors were 
often ignored. Critics followed no rigid “school” of crit- 
icism, but neither were they dependent upon British eval- 
uation of American literature as they had been earlier. 
The lesser German critics, however, often relied heavily 
upon their American counterparts, especially Henry 
Tuckerman and Rufus Griswold, while the greater critics 
were more original in their opinions and less conservative 
in their tastes. New American authors were frequently 
discovered—thirteen appeared during the eleven-year 
period of this study—indicating the generally active and 
sympathetic interest in American literature which char- 
acterized the period. 

Microfilm $2.75; Xerox $9.25. 201 pages. 
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EPICUREANISM AND THE CHURCH FATHERS 
(L. C. Card No. Mic 61-1538) 


Richard Paul Jungkuntz, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Herbert M. Howe 


The attitude of the Church Fathers toward Epicure- 
anism has been described in contradictory fashion by 
modern scholars. Some hold that it was so discredited 
as to be largely ignored; others insist that Christianity 
found much in Epicureanism that was congenial and 
acceptable. Saint Augustine asserted that in his day 
Epicureanism was no longer a force to be reckoned with; 
nevertheless both he and other Fathers of the fourth and 
fifth centuries continue to speak of Epicurus and his phi- 
losophy with more frequency than seems warranted if his 
assertion were unqualifiedly true. This dissertation, 
therefore, seeks by means of a fresh examination of the 
relevant sources to determine what the attitude of the 
Fathers really was. 

Analysis of the Fathers’ polemical references shows 
that their opposition is informed by theological rather than 
philosophical considerations; further, that it tends to be 
equivocal and ambiguous about Epicurus’s doctrines, so 
that no unified, concordant picture of his system emerges 
from the Fathers’ writings. This becomes notably ap- 
parent in their treatment of Epicurean ethics, which they 
criticize from the standpoint of popular misconceptions, 
although they are aware of the principles and ideals that 
Epicurus actually laid down. 

The theological bias of the Fathers’ attitude shows 
itself also in their practice of holding Epicureanism re- 
sponsible for a variety of heretical teachings and teachers. 
In these contexts “Epicureanism” is clearly little more 
than a term of abuse. 

On the other hand, when the Fathers write in a phil- 
osophical vein, they are capable of endorsing almost any 
Epicurean tenet except the denial of providence. Much of 
this kind of endorsement they make quite frankly, but an 
even greater measure of approval lies in their unacknowl- 
edged borrowings. 

A review of the methods of rebuttal employed by the 
Fathers discloses that only rarely do they rest their 
counter-arguments against Epicureanism on religious 
grounds, least of all on the evangelical kerygma. Far 
more frequently they have recourse to rationalistic an- 
swers and debaters’ tricks; nor are they above misrep- 
resenting the Epicurean views that they wish to attack. 
Most commonly, however, the Fathers use the conven- 
tional arguments of the school-debates, drawing whatever 
may serve their purpose from Plato, Aristotle, Stoicism 
(above all), and the Academy. 

Conclusions: (1) The patristic attitude appears to 
correspond generally to that which was traditional in the 
“respectable” schools; no doubt because the Fathers were 
themselves products of the educational system that gave 
rise to the schools and their controversies. This, together 
with the emperor Julian’s massive attempt to combine all 
of Hellenistic paganism in a concerted attack on Chris- 
tianity, helps to explain the continuance of anti-Epicurean 
polemic even after the school itself had lost all vital force. 
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(2) The Fathers’ attitude is marked by a persistent ambi- 
guity and inner inconsistency that derives in part froma 
natural tension in Epicureanism itself, and in part from 
similar tensions inherent in their own Christian faith. 

(3) The “Epicurean” under attack in the middle of the fifth 
century is only a caricature of the original. Syncretism 
and the attrition of centuries produced the paradoxical 
figure of the “Christian Epicurean.” (4) Finally, the tone 
and method of the Fathers’ polemic show that their opposi- 
tion to genuine Epicureanism soon became only another 
phase of the philosophical secularization of the Gospel 
that characterized the Church’s efforts to achieve status 
in the early centuries; while the remarkable duration of 
their anti-Epicurean polemic suggests the strength of the 
ascetic, monastic tendencies already at work--tendencies 
which, paradoxically, were being strengthened and en- 
couraged by patristic borrowing of the Epicurean principle 
of withdrawal. Microfilm $2.75; Xerox $8.20. 179 pages. 


LANGUAGE AND LITERATURE, 
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SAMOYED PHONEMIC SYSTEMS 
(L. C. Card No. Mic 60-6321) 


Elaine Katherine Ristinen, Ph.D. 
Indiana University, 1960 


The phonemic systems have been worked out for the 
languages of the Samoyed subgroup of the Uralic language 
family which are well attested: Nenets, Nganasan, Enets, 
Sel’kup, and Kamas. On the basis of phonemic inventories, 
Nenets falls into two distinct dialect groups; Nganasan and 
Enets are found to differ little from each other or in their 
known dialects; the three main dialect groups of Sel’kup 
each turn out to have different inventories of phonemes; 
and so do the dialects of Kamas. Compared with each 
other, Nenets, Enets, and Nganasan have very similar 
vowel systems. The other languages are much different 
and divergent from each other as well in their inventories 
of vowel phonemes. No two Samoyed languages have the 
same inventory of consonants. 

The phonemic systems are presented in charts of pho- 
nemic symbols, lists of major allophones, sample texts, 
word lists, and tentative charts of the phonemes according 
to their distinctive features. The familiar techniques of 
descriptive linguistics are used. The sources used range 
from quantities of phonetically transcribed word lists and 
texts to brief outlines of phonemic systems unsupported 
by detailed evidence. In most cases they furnished either 
essentially unanalyzed textual and iexical material or else 
inadequate or incomplete linguistic descriptions. The 
material is based on field work done since about 1850, and 
the chief authcrs cited are M. A. Castrén (1813-1852), 
Kai Donner (1888-1935), G. N. Prokof’ev (1897-1942), 

T. Lehtisalo (1887-), and N. M. Tereshchenko (1907-). 
Inasmuch as no informants or sound recordings of the 
language were obtainable, the results are less conclusive 
in some respects than they might be were they not based 
exclusively on published sources. The material has 





been brought to a stage of analysis that provides a 
number of interesting hypotheses to be checked in the 
field. 

The phonemic inventories of the Samoyed languages 
described are compared not only for descriptive purposes 
but also for making inferences about the phonemic inven- 
tories of earlier stages of Samoyed, as an interesting way 
of looking at the process of historical sound change. The 
results of this kind of comparison suggest that Kamas 
(now extinct) had not evolved very far from Late Proto- 
Samoyed compared to the other languages described, that 
Sel’kup and Tundra Nenets have changed the most but in 
different ways, Sel’kup elaborating the inventory of vowel 
phonemes more and Tundra Nenets the consonants, while 
Forest Nenets, Nganasan, and Enets seem to have started 
on paths roughly similar to that taken by Tundra Nenets, 
but without carrying the process nearly so far. These 
results may be compared with those attained by the more 
complex, sophisticated methods of traditional historical 
reconstruction which involve comparison of cognate mor- 
phemes and their phonetic shapes in all the languages of 
an estabiished genetic group. 

Microfilm $2.75; Xerox $4.60. 86 pages. 
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Thomas Mann distinguished himself not only as a 
writer of short stories and novels, but also as an author 
of essays and critical studies on a wide variety of sub- 
jects. Among Mann’s non-fictional writings are many 
pieces dealing directly with his own literary production: 
introductions to editions and translations, essays and 
lectures. Works devoted to other topics abound in com- 
ments on the author’s own production. Many of Mann’s 
letters have already been published and the organization 
of the archives in Berlin and Zlrich has made a multitude 
of early contributions to newspapers and periodicals, here- 
tofore inaccessible if not unknown to the student, readily 
available for research. 

Although Thomas Mann has been dead for only five 
years, work has already begun on the definitive edition of 
his works. The time has also arrived to examine these 
essayistic works and letters and to ascertain exactly what 
Mann said in them about his own production. The commen- 
tary presented here was gathered from all the non-fictional 
works of Mann. The comments on each individual work 
have been brought together; the works are then discussed 
in chronological order. The conclusion of the study as- 
sesses the value and validity of the commentary which 
Mann has provided. 

This study is the only critical work on Thomas Mann 
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which is based solely upon his own remarks about his 
literary production. Through the examination of articles 
not included in the present editions of Mann’s work, miuch 
new material is found here. A further value of this study 
lies in its subjective nature. Many of the comments pre- 
sented in it are of a highly personal nature, expressed in 
letters to friends and members of his family. In these 
comments Mann manifests his intentions, hopes and fears 
about his works. Mann further demonstrates a great con- 
cern about the acceptance of his work, the reaction of the 
critics to it, and the future which it would enjoy. He was 
quick to defend himself against critical attack and was 
pleased when he felt that he had been accepted, as long as 
this acceptance was based upon a genuine understanding 
of his work. Praise based upon misconception or mis- 
understanding was not welcome to him. 

A result of an investigation of all of Mann’s commen- 
tary now available to the student reveals a unity which 
runs throughout his works: his interest in the artist, in 
the novel and in the humanistic tradition is expressed 
repeatedly at all stages of his career. Mann developed 
and matured; he was conscious of the turning points in 
his production. His spiritual foundation remained essen- 
tially unchanged; he enlarged certain phases of it and in 
some cases modified some portion of this basis, but he 
never denied any part of it. The number of contradictions 
in his commentary is surprisingly small. 

This commentary does not embrace all problems 
facing the critic of Mann’s works. In some of the most 
troublesome issues, the author offers no help. The sup- 
pression of the novella “Wd&lsungenblut,” the 1922 re- 
vision of the text of Betrachtungen eines Unpolitischen and 
the unmentioned deletions in the later printings of Doktor 
Faustus remain as problematic after reading Mann’s com- 
mentary as they were before. 

Microfilm $4.55; Xerox $16.20. 356 pages. 
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The object of this study is to determine the nature of 
Hermann Hesse’s attitude toward authority. The material 
investigated consists of all of Hesse’s major writings — 
those included in the six volume Gesammelte Dichtungen 
and volume seven of the Gesammelte Schriften — as well 
as some stories, essays, reviews and poems not included 
there. The approach to the subject is thematic rather than 
chronological or biographical. The study is divided into 
five parts as follows: 








Parents 


School 


Chapt. I 
Chapt. 


Chapt. III “Die Welt wie sie nun einmal ist.” 
1. “Kleine Welt” I. - Love, Marriage 
and Friendship. 
2. “Kleine Welt” Il. - “Biirgertum” 





3. “Grosse Welt” I. - Politics and the 
State. 

4. “Grosse Welt” Il. - The Machine. 

5. “Grosse Welt” III. - Space and Time. 


Chapt. IV God, Dogma and the Church. 
Chapt. V 


Chapter I, an investigation of Hesse’s background, 
traces the origins of his negative bias toward authority 
to his early struggles with his parents and with his father 
in particular. As pietists his parents believed that in order 
to save their son’s soul they had to break his will. Their 
attempts to achieve this failed and Hesse learned in these 
contests how to rebel rather than how to repent. 

Chapter II examines Hesse’s schooling and the part it 
played in creating his negative bias toward authority. 
Hesse’s criticism of schools is shown to be of two kinds; 
one, direct, as found in Unterm Rad and in many remarks 
scattered throughout his writing; the other, idyllic, as in 
Narziss und Goldmund and Glasperlenspiel. Hesse’s dif- 
ficulties with school and his failure to enter academic life 
toward which he was strongly attracted, are shown to be 
the result of authority conflicts. Hesse is seen to have 
resisted his schooling because he subconsciously asso- 
ciated being sent to school with being sent into exile by 
his parents as punishment for past transgressions. 

Chapter III demonstrates that Hesse’s suffering in the 
“real” world is largely a result of authority conflicts. 
Marital difficulties, a prominent feature in his writings, 
would appear to be the consequence of a struggle with the 
“hidden” authority, his father, the rival for the mother with 
whom Hesse identifies sexually attractive women. Friend- 
ship between men, another prominent feature of Hesse’s 
art is seen to provide a more satisfactory relationship 
than “Frauenliebe” because it avoids a contest with the 
paternal authority. 

Hesse’s struggles with and his attempts to free himself 
from authoritarian “Biirgertum,” the authoritarian German 
State, the dominating power of modern “Technik” and the 
absolutes of Space and Time are described and analysed 
in the succeeding portions of the chapter. 

In Chapter IV Hesse’s religious development is seen 
to be stimulated by his need to find a God whom he need 
not fear. His “imago dei” evolves from stern Jehovah to 
permissive Tao. His distrust of authority makes him a 
religious ecclectic and prevents him from joining an organ- 
ized church in spite of the attractiveness which such or- 
ganizations have for him. 

The final chapter is a study of Hesse’s “Outsider” hero 
who is more Closely identified as the “Verlorene Sohn.” 
The biblical Prodigal attains salvation by repenting and re- 
turning to his father; Hesse’s “Verlorene Sohn” attains his 
salvation-freedom by remaining lost. Castalia is shown to 
be an attempt by Hesse to create a perfect authority under 
which his hero can exist. Knecht’s foresaking his order 
would seem to be Hesse’s final comment on his attitude 
toward authority: no external authority, however perfect, 
is suitable for a “Mensch.” It is therefore, concluded that 
Hesse’s attitude toward authority is consistently negative. 

Through his art Hesse achieves his greatest sense of 
freedom from authority but the fact that virtually all of his 
heroes must repeatedly conquer freedom is evidence that 
he himself has never felt truly free. 

Microfilm $3.25; Xerox $11.50. 252 pages. 


“Der Verlorene Sohn.” 
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José Rubén Romero is generally regarded as one of 
Latin-America’s prominent contemporary writers and one 
of Mexico’s most outstanding novelists. Official recogni- 
tion of his contribution to the literary world has been made 
in the form of election to membership in the Academia 
Mexicana de la Lengua. Popular recognition of his lit- 
erary contribution has been in the form of numerous large 
editions of most of his major works, translations of sev- 
eral works into foreign languages, and cinematographic 
dramatization of two of his novels. 

Several major studies and analyses have been written 
about Romero and his novelistic production. These studies 
have been made by leading critics and scholars of several 
countries. These works have been concerned, in the main, 
with specific aspects of Romero and his compositions. 
None, however, delineates the totality of Romero’s per- 
sonal philosophy regarding Mexico. None attempts to cor- 
relate and interrelate the many facets of this ideology. 
Neither has any study considered that large quantity of 
Romero’s compositions which, for reasons unknown, have 
remained unpublished and uncollected. This material, 
collected by the writer, has proved to be an indispensable 
source for data pertinent to the totality of Romero’s ide- 
ology and is the primary source material for this thesis. 

This dissertation reveals Rubén Romero’s total ide- 
ology concerning his country and its people in the twentieth 
century. It includes Romero’s thoughts, observations, and 
ideas regarding the political, social, economic, moral, and 
spiritual status of Mexico in the present day. This ideol- 
ogy attempts to define and*to describe the basic concepts 
and practices which characterize contemporary Mexican 
life, that is, the national culture. This ideology also indi- 
cates how Mexico and Mexicans can utilize that culture 
most adequately to realize a national program most ben- 
eficial for the nation and the people. The totality of this 
thought also reflects the attitudes and ambitions of the 
people and specifically denotes the defects and flaws, the 
assets and virtues present onthe Mexicanscene. Romero’s 
ideology outlines a goal of national welfare and interna- 
tional prestige and respect and offers suggestions, coun- 
sels, as well as a moral code for achieving that goal. 

So extensive in scope is this ideology that Romero has 
become the most all-inclusive interpreter of what may be 
termed the essence of Mexico and the Mexican people. So 
accurate is his interpretation of the concepts, points of 
view, and the emotional and intellectual posture of the 
people that he has been accepted by Mexicans as a spokes- 
man of and for Mexico in the twentieth century. So com- 
prehensive is his ideology that, more than a spokesman, 
Romero has become The Voice of Mexico. 

Microfilm $3.40; Xerox $11.95. 263 pages. 





T. STURGE MOORE’S THEORY OF POETIC SELF 
(L. C. Card No. Mic 61-1526) 


Terence Francis Dewsnap, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Paul L. Wiley 


This study analyzes the aesthetic theory of T. Sturge 
Moore (1870-1944), particularly the concept c* poetic self, 
as it is expressed in his critical writings and implied in 
his creative work. Previous studies have concentrated on 
the rational themes in the poetry. This thesis investigates 
aesthetic tendencies and relationships to contemporary 
trends and correlates aesthetic ideas with the artistic 
performance of a poet sensitive to his role as creator of 
twentieth-century values, who evolved a set of images 
representative of artistic process. In his poetry, draw- 
ings, and essays Moore’s contribution was the expression, 
stylized though it was, of a realistic appraisal of the poetic 
self. He reacted against eccentric and private intellectual 
versions of beauty, those sustained by the Blake-Carlyle- 
Ruskin idealistic tradition and those informing the work 
of the French Symbolists. A relativist, he represented a 
search for new human ideals. The power of his poetry is 
largely a product of this vision of the poet as spokesman 
for man equally involved in the world of flesh and spirit. 
He wrote a contemporary poetry that considered the 
claims of material science and philosophical skepticism 
and at the same time reflected a faith in artistic experi- 
ence as adequate spiritual fulfillment. 

His methodology suited his dual intention. He set aes- 
thetic problems in a dialogue form appropriate to the am- 
biguity of the self’s impulse toward beauty. The aesthetic 
dialogue, especially as it occurs in his poetry, fluctuates 
between representations of absolute and contingent norms 
of beauty. 

The first chapter, a general study of his aesthetic 
theory, shows Moore along with George Santayana and 
G. E. Moore reacting against subjective idealism and pre- 
senting a view of a representative creative self suspended 
between the pull of ideal and real. Chapter II discusses 
the visual art of Moore as a reaction against escapist art 
and as an expression of the self. Here the treatment of 
his relation to graphic art trends develops the tenet that 
an artist’s habitual responses to painterly problems most 
clearly indicate his aesthetic propensities or concept of 
the beautiful. Thus, “aesthetic” is used broadly to signify 
the merely instinctual as well as formulated attitudes of 
the creator. Subsequent chapters find in Moore’s preoc- 
cupations with craftsmanship an attempt to evolve from 
Symbolist technique a broader, more human significance 
by a rough blending of ideal and real. The analysis of his 
relation to the French Symbolists focuses on recurring 
ideas, particularly as these are suggested in crucial images 
which necessarily replace rational or logical dialectic in 
a system the cardinal point of which is the superiority of 
experience to logic and academic formulae. Moore’s 
imagery, like his technique of sound and diction, embodies 
in its blend of ideal and real a criticism of the Symbolist’s 
subjectivism. Chapter V studies his use of dialogue as a 
structural principle in the long poems and plays. 

The thesis presents Moore as spokesman for the arts 
and mediator between disparate ideologies. He found in 
the aesthetic idea of the self a possible key to the universe. 
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His vision, at once reflective and powerfully realistic, 
crystallizes for a time the mysterious relations between 
apparently conflicting human aims. 

Microfilm $5.95; Xerox $20.95. 465 pages. 


THE APOLLONIAN WORLD OF 
JOHN KEATS: A STUDY OF HIS 
POETIC THEORY AND PRACTICE, 


(L. C. Card No. Mic 60-4984) 


Walter H. Evert, Jr., Ph.D. 
Princeton University, 1960 


This study traces the development of Keats’s aesthetic 
ideas, primarily as expressed in the public testimony of 
the poems themselves, and of his poetic practice as it was 
influenced by these ideas. In the light of its findings, it 
ventures new interpretations of a number of poems, with 
special emphasis on those in which the writer believes 
Keats’s chief concern to have been with matters of aes- 
thetic theory. The poems receiving most extended treat- 
ment are Endymion, the epistle To J.H. Reynolds, Esq., 

La Belle Dame Sans Merci, the Ode to a Nightingale, 
Lamia, and the two Hyperion fragments. 

The study began with the observation that certain 
images, elements of diction, and contexts of allusion recur 
frequently in Keats’s poetry. In attempting to discover 
whether their recurrence met any specified set of condi- 
tions, or simply indicated certain random habits of thought, 
it was found that they all had a direct or associational con- 
nection with the 1815 Ode to Apollo (“In thy western halls 
of gold”), in which Keats states quite simply and directly 
his working theory of natural inspiration. This theory is 
objectified in the god Apollo, who serves in the ode as the 
nexus of a variety of attributes which repeatedly recur in 
the diction and imagery of the poetry through Endymion. 
The abundance of such allusions, in predictable contexts, 
and their increasing elaboration and conceptual extension, 
indicate that a consistent and meticulously developed sys- 
tem of aesthetic thought was actively operative in Keats’s 
mind throughout his early career. A detailed analysis of 
Endymion reveals that one of its primary purposes was 
the exposition of this systematic formulation. 

This system had been oriented towards the role of a 
nature-inspired art in the apprehension of ideality, but with 
Keats’s consciousness of failure in Endymion, and his in- 
creasing awareness of problems in the world of his non- 
literary experience which could not readily be assimilated 
to the concept of a humanly available ideality, he began, 
first, to hint at a need for more substantial values, and 
finally to reject entirely the theory of life and art which 
had hitherto governed his whole poetic practice. The verse 
epistle to John Hamilton Reynolds, which examines the 
flaws in his theory of imagination as a vehicle of truth, 
externalizes this rejection. 

Throughout this crisis period there are frequent evi- 
dences in the poems and letters of the poet’s attempt to 
re-define reality. The poetry becomes more conceptually 
objective than the earlier poetry, and, with the conspicuous 
exception of Hyperion, repeatedly rejects specific attitudes 
and values that had governed, and been embodied in, much 
of the earlier poetry. In Hyperion, however, there is a 

















notable return to the ideas and attendant symbols of the 
Apollonian synthesis, indicative of an attempt to merge the 
old idealism with the new experiential objectivity. Failing 
in that,the poem was abandoned. A subsequent attempt at 
an aesthetic rationale was made in The Fall of Hyperion, 
and, that failing, that poem too was left unfinished. Most of 
the poetry written between the two Hyperions, far from 
embodying the mature reconciliation of opposed experien- 
tial values with which criticism has generally credited it, 
either rejects overtly the possibility of any reconciliation 
or attempts to realize the self-existent nature of what it 
describes, without reference to any conceptual framework. 
The study, as a whole, sheds light on the aesthetic 
ideas which governed Keats’s poetic practice at different 
stages of his career, in the process reverses the tradi- 
tional concept of Keats’s intellectual development, and, in 
the light of this understanding, provides new interpreta- 
tions of a considerable number of Keats’s poems, major 
and minor. Microfilm $4.05; Xerox $14.40. 316 pages. 





A HANDBOOK OF YOKNAPATAWPHA 
(L. C. Card No. Mic 61-1340) 


E. O. Hawkins, Jr., Ph.D. 
University of Arkansas, 1961 


Major Professor: E. L. Rudolph 


The novels and stories of William Faulkner which 
concern the mythical county of Yoknapatawpha and the 
extent to which these works comprise a master legend, or 
“Saga,” are the subject matter of this thesis. This study 
is designed primarily as a reference book to the Saga units. 
Each novel and story is treated separately but in relation 
to the entire series. The discussions include a catalog of 
characters, clarification of chronology, and notation of 
inconsistencies from work to work. In addition, there are 
suggested interpretations of problematic passages and ex- 
plications of obscure allusions. Included in the appendices 
are detailed lists of characters and events and genealogies. 

The thesis proper concludes with an essay on the de- 
velopment of the Yoknapatawpha Saga as a unified chron- 
icle which parallels the development of William Faulkner 
as a creative thinker and writer. The evidence of the ref- 
erence sections is the basis for this argument. The con- 
clusions which evolve are that William Faulkner made no 
great attempt to unify the separate works of the Saga until 
the later part of his career, that his attitude toward his 
material changed coevally with a change in his idea of 
man’s condition, and that this altered concept of man’s 
condition involved a progression from disillusionment to 
a belief in man’s eventual triumph. 

Microfilm $5.15; Xerox $18.25. 401 pages. 
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The central purpose of this study is two-fold: (1) to 
discover and set down the relationship, as Henry James 
saw it, between William Story and his generation of 
emigre-artists, and James’s own exile; and (2) to meas- 
ure James‘s two-volume William Wetmore Story and His 
Friends (1903) as literary form. This study, then, is con- 
cerned with James’s nineteenth-century predecessors 
abroad because ultimately James’s own concern with them 
enables us to place in sharper perspective his view of him- 
self as both artist and expatriate, and to evaluate the ar- 
tistic success of his two volumes. A secondary purpose 
is to supply such information as is necessary for a modern 
reader’s understanding of the period and the persons in- 
volved. Such information, moreover, might well have been 
useful for James’s contemporary readers. 

Chapter One begins with a discussion of various meth- 
ods used by writers of biography; moves to the problems 
presented to James in his undertaking of this book, and to 
the question of his possible reasons for undertaking it; 
and concludes with a summary of the reception given the 
book by reviewers. The reviewers’ varied evaluations 
justify the conclusion that the form of the book requires 
careful examination. 

The succeeding two chapters are devoted to the exposi- 
tion of the backgrounds, ideals, training, and achievement 
of the group of sculptors to which William Story (1819- 
1895) belonged, and of William Story himself. The exposi- 
tion draws to some extent upon sources used by James, 
but attempts to exclude James as himself a source. Such 
judgments as are offered are occasionally my own, but are 
usually attempts to interpret and summarize the views of 
others. 

Chapter Four is the crux of the study. It presents 
James’s evaluation of Story’s life and achievement, and 
indicates, by examining James’s autobiography, letters, 
notebooks, and fiction, the ways in which James’s own life 
and work serve to clarify his evaluation of Story’s. 

In Chapter Five the conclusions reached are three: 

(1) James felt gratitude to Story and this group of “pre- 
cursors” for setting the expatriate example, and simulta- 
neously perceived the need in his own life for a constant 
self-disciplining which had not been theirs; (2) James ap- 
pears never to have decided upon a specific subject-- 
whether Story, Story’s period and circle, or the lesson to 
be learned by James himself; and (3) because James was 
torn between his wish to be kind to Story and his wish to 
be honest about Story’s career, he was unable to satisfy 
either wish. In short, James’s book is often beautifully 
evocative and reminiscent, but ultimately shapeless. 

The Appendix briefly compiles the lives of many per- 
sons--most of them obscure--whom James touches upon 
vaguely. Microfilm $3.90; Xerox $13.75. 304 pages. 








HAWTHORNE’S INTEGRATION OF 
METHODS AND MATERIALS 


(L. C. Card No. Mic 60-6312) 


Frederick Bruce Olsen, Ph.D. 
Indiana University, 1960 


Hawthorne made new claims for the status of fiction in 
its relationship to truth and morality. He conceived his 
fictional world in such terms as Substance and Spirit, 
Present and Past, Actual and Imaginary, all derived from 
the generalized Platonism he inherited. In order to es- 
tablish the peculiar grounds of fiction, he reconciles these 
qualities by means of a complicated stylistic method: 

(1) He deliberately blurs the distinction between “truth” 
and “fiction” by insisting on the factual basis of his tales 
and on the imaginative nature of his sketches. (2) He em- 
ploys symbols, through a complex network of associations, 
to gain opposite qualities totheir primary meaning. (3) He 
uses point of view and a sharply delineated focus to con- 
trast opposing ideas and qualities. These three methods 
work in parallel ways to make fiction a kind of interme- 
diary between essence and thing by confounding explicit 
interpretation. 

Hawthorne’s choice of materials and literary genre 
can be functionally interpreted in the iight of his reconcil- 
ing of dualities. He found in Gothic romance a ready emo- 
tional shorthand capable of suggesting all varieties of evil. 
Unlike Poe, however, who saw the Gothic as representa- 
tive of a special kind of experience with particular value, 
Hawthorne used the Gothic as a paradoxical symbol for 
the evil found in everyday experience. He characteris- 
tically opposes the quality of Gothic with the anti-Gothic, 
a set of symbols suggesting purity, truth and goodness. 

Hawthorne’s use of allegory and symbolism is directly 
parallel to his other methods of reconciling opposites. He 
proceeds both from the abstract to the concrete, and from 
the concrete to the abstract, thus creating an ambiguous 
neutral ground. Allegory and symbolism are used in con- 
nection with the points of view of characters and groups of 
characters to make conflict. What is allegorical to one 
character may be symbolic to another. The use of “focus” 
sharply contrasts such conflicting points of view. 

He also finds that history and legend offer appropriate 
material for two esthetic reasons. The first is that history 
consists of definite facts with ambiguous qualities, and also 
of ambiguous facts with definite qualities; the second is 
that distance in time is analogous to distance in space in 
producing on one hand an aura of generalized purity, and 
on the other, a sense of the ghost-like and mysterious. He 
“legendizes” history and “verifies” legend again to empha- 
size the peculiar relationship between fiction and truth and 
morality. 

The last chapter is devoted to the general implications 
of the method and a brief sketch of its development, and 
decline. Hawthorne rejects or seriously qualifies all tra- 
ditional routes to knowledge. Through his stylistic methods 
he has demonstrated that our knowledge of reality is am- 
biguous. We are left only with “heart,” a kind of moral 
Sympathy with the infinite. Hawthorne’s method provides 
special cases in which the limitations of human knowledge 
are theoretically examined, in which the unanalyzable 
quality of “heart” may be defined by a process of exclu- 
sion. Microfilm $3.20; Xerox $11.25. 248 pages. 
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FRY AND CASONA: A COMPARISON, 
(L. C. Card No. Mic 60-6315) 


Jolin Horace Park, Ph.D. 
Indiana University, 1960 


Christopher Fry of England and Alejandro Casona of 
Spain, two important modern playwrights, are brought to- 
gether in this study which utilizes the comparative method 
as a means of increasing the appreciation and understand- 
ing of their plays. The first chapter includes biographical 
information about the two playwrights, their contributions 
to modern drama, and résumés of the ten plays mentioned 
most frequently in this study. The four following chapters 
contain a comparative analysis of stylistic and dramatic 
techniques in the areas of poetry and prose, humor, uni- 
versality, and reality, illusion, and fantasy. 

Both Fry and Casona combine poetry and prose in their 
plays. Poetic devices are used to achieve an atmosphere 
in which fantasy and illusion overrule the demands of com- 
mon sense. Casona’s lyric prose, in which appear meta- 
phor and emotional stimuli, produces effects which tran- 
scend the limits of realistic experience. Fry sets poetry 
against prose to create an inner drama in which a running 
dialogue is carried on between the lyric voice of fantasy 
and the prosy voice of common sense. Casona subdues 
his lyrics to meet the immediate demands of dramatic 
action; Fry’s lyric circumlocution provides both quality 
and quantity, but Fry has been accused of permitting his 
poetic exuberance to exceed the demands of dramatic ne- 
cessity. 

At times Fry’s joy controls his pen to insert passages 
whose main purpose is to demonstrate the miracle of 
laughter. Casona’s humor is more subdued than Fry’s, 
but its presence is an important part of the dramatic pat- 
tern. Both playwrights display a tendency to laugh at the 
tragic aspects of life; suicide provides an excuse for a 
great deal of laughter in their plays. Their humor pre- 
sents a strong challenge to the assumption that all serious 
art must be pessimistic. Fry’s reputation as a playwright 
is probably the result of his astonishing range of humor. 
Casona subordinates humor to the demands of the total 
drama. 

An important device used by both playwrights in 
achieving universality is the pseudo-proverb. These ex- 
pressions, less sophisticated than Wilde’s epigrams, con- 
tain the simplicity of folk sayings and appeal to a wide 
variety of audience. The themes treated in their plays 
are universal in appeal: death, love, creation, loneliness, 
despair; and the lessons taught by Fry and Casona have a 
tendency to change our attitudes toward these subjects. 
Both playwrights are concerned with man’s humanity to 
man, perhaps the most universal of all themes. 

Fry and Casona make extensive dramatic use of fan- 
tasy and illusion as opposed to reality. To Fry, reality is 
the deplorable state into which we have fallen after thou- 
sands of years of attempting to become accustomed to the 
wondrous nature of existence. His purpose is to rekindle 
our appreciation of the fantastic miracle of life. Casona, 
like Fry, teaches that a touch of fantasy is necessary for 
the enjoyment of life: he who lives without a dream does 
not know life, but he who seeks to escape from reality into 
a world of fantasy finds himself a prisoner of illusion. 

Microfilm $2.75; Xerox $6.20. 129 pages. 





BOURGEOIS TRAGEDY: 
THE IBSEN SYNTHESIS, 


(L. C. Card No. Mic 61-400) 


John Calvin Pearce, Ph.D. 
University of Southern California, 1961 


Chairman: Professor Hadley 


The purposes of this study are to test the popular thesis 
that Henrik Ibsen is the father of modern tragedy and to 
trace the sources of his idea of tragedy. The study arises 
naturally out of recent criticism of his bourgeois protag- 
onists as nontragic and of his methods as outmoded. 

Aristotle reasoned that tragic protagonists ought to be 
of legendary family and high estate so that their catas- 
trophe is extreme and seems to come by fate rather than 
by the poet’s art—even though they meet their destiny 
through their own choice of action. Aristotle thought that 
the tragic illusion best arises where there is a causé-and- 
effect relationship in all actions of the drama, where the 
protagonist’s background is exposed to make his decision 
seem logical, and where the protagonist himself resembles 
members of the audience. This last tenet was extended in 
Europe in the eighteenth century to allow bourgeois pro- 
tagonists in serious drama. Subsequent writers of bour- 
geois melodrama, though not trying to write tragedy, 
mechanized Aristotelian principles of dramatic structure 
in the well-made play. 

Ibsen early adopted the form of the well-made play for 
his serious drama. He cleared it of complicated intrigues 
and melodramatic effects, but had difficulty in finding a 
fate motive appropriate to bourgeois tragedy. At first he 
relied on the Hegelian idea, then popular among Scandi- 
navian philosophers and dramatists, that a representative 
of the old social order must, in spite of all heroism, be 
defeated by the rising new order. Dissatisfied with this 
theme, he found another with stronger and more far- 
reaching emotional implications for the individual, where 
the catastrophe results from a bourgeois protagonist’s 
choosing to conform to the demands of the decadent order 
rather than to goon to self-realization. The modern tragic 
figure recognizes his personal responsibility for his fall 
and suffers anextreme of remorse for having made a wrong 
choice of action. Ibsen believed that ali relevant prelimi- 
nary details must be exposed in the drama to give the im- 
pression of logic to the protagonist’s choice and the sense 
of necessity to the denouement. The milieu must be fa- 
miliar to middle-class audiences. The structure of the 
well-made play is best suited to gaining the emotional re- 
sponse of the audience. In Ghosts Ibsen synthesized a 
tragedy in the form of the well-made play, illustrating a 
Hegelian conflict in bourgeois society. The catastrophe 
results from free choice, andthe agony consists of remorse. 

Ibsen believed correctly that his bourgeois work 
brought a movement of the past to a culmination and that 
something new was about to appear in drama. Later, tech- 
nical advances in the theater and the expressionistic move- 
ment freed us of the limitations of his method of realism. 
His nineteenth-century issues and milieu are too distant 
for our immediate identification with his protagonists. 
But he connected modern drama with the idea that the indi- 
vidual is subject to eternal forces, and at the same time 
he restored the concept of free choice as a factor of the 
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catastrophe and achieved a high degree of structural in- 
tegrity—all essential to tragic effect. Thus his work may 
be called the synthesis of the long-developing bourgeois 
tragedy, and it remains a valuable model for playwrights 
seeking a method for embodying ideas in dramatic form. 
Microfilm $2.75; Xerox $7.80. 169 pages. 


THE POETRY AND PAINTING OF 
DANTE GABRIEL ROSSETTI 


(L. C. Card No. Mic 61-1548) 


Carl Adrian Peterson, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Carl R. Woodring 


The purpose of this study is to define the essential 
character of Dante Gabriel Rossetti’s poetry and pictorial 
art (drawings, watercolors, oil paintings) and to consider 
the relationship between them, to analyze style in both his 
poetry and painting, and to suggest something of the nature 
and degree of his stylistic development (both as artist and 
poet). That Rossetti produced most of his poems in two 
relatively short periods (1847-1852 and 1869-1872) is fre- 
quently acknowledged, but has not been taken sufficiently 
into account in studies either of his painting (of which 
there are very few) or of his poetry (most of which are 
descriptive rather than analytical). The pictures are ana- 
lyzed, chronologically, in three chapters, the poems in 
four. ’ 

Chapter Two is a discussion of the term “Pre-Raph- 
aelitism” as it pertains to Rossetti, an examination of his 
range as an artist, and an account of the importance he 
placed upon the affective (“poetic”) qualities of a work of 
art, together with a consideration of his early enthusiasm 
for certain romantic painters of the previous two genera- 
tions. Chapter Three is an account of Rossetti’s water- 
colors and drawings of the 1850s, nearly all of which are 
literary illustrations (though not of Rossetti’s own poems). 
In these pictures he was interested, not in external action 
(the dramatic and spectacular), but in various psycholog- 
ical states. In this chapter Rossetti’s principles and prac- 
tices of design are analyzed, and his increasingly elaborate 
and decorative style examined. Chapter Four is a consid- 
eration of the later work, which consists almost exclu- 
sively of pictorial representations of women, many of 
which are visionary and symbolic (“iconic”) paintings. 
Here Rossetti’s early allegorical and later symbolic works 
are discussed. Also, the high valuation he placed upon 
originality and imagination is identified, and the conse- 
quences of this upon his work assessed. 

Chapter Five is a discussion of Rossetti’s conception 
of the intense moment, which underlies all of his early 
poems, and of the means used to dramatize variations of 
such mental experience. In these poems, the majority of 
which are dramatic in form, characters indulge in reverie 
or daydream, experience a moment of revelation, or suffer 
delusion or hallucination. In discussing these poems, the 
revisions Rossetti made (often acknowledged, but not fully 
studied) are frequently analyzed, as a result of which it 
will be seen that although Rossetti seldom altered the basic 
conception of the poem he did over the years improve con- 





siderably upon the expression of that conception. Chapter 
Six is an examination of the poems of the 1850s, most es- 
pecially of the uses to which the poet put imagery and sym- 
bolism to describe emotion. Chapter Seven is a thematic 
and stylistic analysis of The House of Life sonnets (in 
which, for the first time, the influence of Dante is detect- 
able). In these sonnets, in which “monumental moments” 
are again commemorated, imagery is more complex, ab- 
stract, and intellectualized, and diction is less archaic, 
more ornate. In Chapter Eight themes developed in other 
late poems (reflective, lyrical, and narrative) are con- 
sidered. In these four chapters the poems are viewed, 
when relevant, against the background of Rossetti’s life, 
in an attempt to counterbalance the autobiographical 
excesses of much commentary upon Rossetti; and it is 
clearly demonstrated that, although certain later poems 
(done after the mid 1850s) may indirectly reflect personal 
experience, the same emotional attitudes are implicit in 
the earliest poems, written some years before comparable 
events in Rossetti’s own life. This study represents, in 
short, not a critical reappraisal of the work of Dante 
Gabriel Rossetti, but a clearer understanding of the con- 
tinuity of theme and idea underlying all of his work, and 
of the changes and variations in manner. 

Microfilm $6.35; Xerox $22.50. 497 pages. 





MINNE AND GRADUALISMUS IN THE WORKS 
OF WOLFRAM VON ESCHENBACH: 
A STUDY OF WOLFRAM’S DEVELOPMENT 
OF THE PROBLEMS OF COURTLY AND RELIGIOUS 
LOVE IN THE LIGHT OF MEDIEVAL ORDO, 


(L. C. Card No. Mic 61-1657) 


James Fitzgerald Poag, Ph.D. 
University of Illinois, 1961 





It was the purpose of this dissertation to examine in 
detail Wolfram’s development of the theme of minne in the 
light of gradualism or ordo, in order to see if there was a 
unifying factor in Wolfram’s treatment of this complex 
problem of love. 

The attempt to establish the gradualistic synthesis be- 
tween God and world was still going on at the time Wolfram 
was writing his works. Courtly poets, with the gradualistic 
framework still in a state of irresolution, tended toward 
dualistic extremes, toward the exclusive emphasis upon 
either a worldly or a religious love. This situation made 
the solid establishment of a unifying ordo impossible. 
Wolfram’s development of the concept of minne took on 
new significance when viewed in the light of this struggle 
and a single unifying force behind Wolfram’s development 
of the problem of courtly love was established. An exam- 
ination of Wolfram’s Parziv4l indicated that Wolfram had 
permeated his entire work with the effort and the determi- 
nation to carry out a massive solution to all aspects of 
courtly love, which were worldly to an excessive degree, 
in order that the redeemed secular love might be gradu- 
alistically united with religious love. Wolfram accom- 
plished his purpose by purging secular love of all features 
that might have been inimical to the religious love of his 
age. Every important figure in Parzival was observed 
undergoing a purification that was aimed at curing him of 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





LANGUAGE AND LITERATURE 3461 





some excess aspect of minne. These excess aspects were 
constantly connected through literary allusions with the 
courtly literature of Wolfram’s age. A continuous polemic 
against Heinrich von Veldeke and against the Ovidian tra- 
dition was revealed. 

As this framework was brought to bear on Parziv4l the 
unifying gradualistic purpose became increasingly appar- 
ent. The loves of all the characters in the work were 
ordered evaluatively into a rising hierarchy on a gradu- 
alistic scale. Each level, from the lower, more courtly, 
to the higher, more spiritual, was given positive value 
within the encompassing framework. Wolfram’s deline- 
ation of character and development of scene were guided 
by his desire to make this ordo clearly visible. 

Wolfram’s consuming interest in establishing the ordo 
was strongly illustrated by the extent to which he devel- 
oped the gradualistic struggle as an important element in 
Parziv4l’s progress. Parzival’s attempt to bring the two 
concepts, Condwiramirs and the grail, into a unifying hi- 
erarchy, occupied the entire course of the narrative. 

Wolfram’s obvious effort to portray a Christian ideal 
of marriage as both deeply physical and strongly spirit- 
ual, his emphasis on the compassionate love of the suf- 
fering Christ, his strong lay-piety, all these factors, 
which could be traced ultimately to the gradualistic syn- 
thesis, blended into the growing outlines of the unified 
framework. 

The struggle toward the unifying framework was man- 
fully achieved in Parziv4l and thus lost its problematic 
aspect in Willehalm. In this work the formulations of the 
gradualistic relationship became established dogma, were 
resolved into the flat arrangement of two levels, an or- 
thodox and an unorthodox one, Christian and pagan. 

The question of the hierarchy now solved and the con- 
tent of courtly love explored and exhausted in the light of 
this solution, Wolfram turned his attention in Willehalm to 
the related problems of conjugal and religious love. The 
goals indicated in these areas in Parzival were now pur- 
sued to their ultimate end. This completed Wolfram’s 
comprehensive treatment of every aspect of minne. The 
scope of unity, organization and purpose guiding this treat- 
ment was revealed only by a recognition of the extent to 
which Wolfram was dominated by an earnest desire to come 
to grips with the gradualistic problem of his age. 

Microfilm $4.10; Xerox $14.40. 318 pages. 


ROMANTIC RELIGION IN THE WORK OF 
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The argument of the thesis is that four contemporary 
writers fall naturally into an ideological group, and that 
analysis of much of their work reveals a literary-religious 
trend which is part of the intellectual history of the twen- 
tieth century. The four men--C. S. Lewis and Charles 
Williams (Anglicans), J. R. R. Tolkien (Roman Catholic), 





and Owen Barfield (Anthroposophist)--formed a rough 
group in life until Williams’s death in 1945. Much of their 
work, both critical and creative, is best seen as an attempt 
to form a construct which may be called “romantic reli- 
gion.” Romantic religion is an attempt to reach religious 
truths by means and techniques traditionally called ro- 
mantic, and an attempt to defend and justify these tech- 
niques and attitudes of romanticism by holding that they 
have religious sanction. This construct, which is a con- 
scious revival of older beliefs, constitutes a middle 
ground between romanticism and formal religion on which 
the four men may meet, a middle ground which minimizes 
doctrinal differences and is the point from which the group 
defends both formal religion and romanticism against what 
they hold to be the twentieth-century Zeitgeist: cold clas- 
sicism, naturalistic science, and rationalistic irreligion. 

Owen Barfield is the first man dealt with. His work 
in linguistics, anthropology, and religion is admittedly 
much influenced by the work of Rudolf Steiner, the founder 
of the school of Anthroposophy. But since he is more con- 
cerned with the philosophical aspect of Anthroposophy 
than he is with its more occult beliefs, it is necessary to 
see his work (and Steiner’s) against the background of 
Kantian epistemology from which it largely stems. In 
Barfield’s Anthroposophy, Coleridge’s doctrine of the 
Creative Imagination and the Coleridge-Kant epistemology 
are taken up into occult Christianity and made important 
religious facts as well as means of arriving at the great 
truths of that Christianity. 

Lewis is much indebted to Barfield, as he has often 
said. His basic idealism as well as certain theories in 
linguistics and mythology are in great part taken over 
from Barfield. He is also a disciple of George Macdonald 
and an imitator of Macdonald’s romances. When these 
two influences are taken into account, his fictional work 
is seen as an attempt to romanticize Christianity by plac- 
ing the general outlines of it in far off places and times 
and by minimizing its doctrinal content. In the doctrinal 
books, Lewis has turned to the Kant-Coleridge distinction 
between the functions of the Practical and Speculative In- 
tellects in order, first, to arrive at the necessity of belief 
in Christian dogma and, second, to defend it against the 
charge of absurdity. 

Williams is the most explicit romantic religionist of 
the group. At the heart of his work is the notion which he 
called “romantic theology,” which is a conscious attempt 
to “theologize” romance, especially the experience we 
call romantic love, in order to show that the romantic 
experience is God-sent and a special means of grace. 
Though many of Williams’s explanations of his romantic 
theology are illustrated from the work of Dante, and are 
embellished with certain occult trappings, he is best seen 
as in the tradition of Wordsworth. Like Wordsworth, he 
sees in the romantic experience a meaning beyond itself, 
though Wordsworth’s interpretations are naturalistic or 
Platonic and Williams’s are explicitly Christian. 

Tolkien’s contribution to romantic religion is explicit 
in his critical work on the fairy story and implicit in his 
adult fairy story trilogy. He defends the romantic doctrine 
of the creative imagination on the ground that by means of 
it the writer creates in essentially the same way as the 
divine creator: the writer of fairy stories, by means of 
the creative imagination, prescinds from the real world 
in order to effect in his readers the same state of soul 
(qualitatively considered) as that of the person who has 
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reached the Christian heaven. The romantic experience 
that Tolkien is concerned with is the peculiar thrill felt 
by the reader at the “good turn” in the fairy story; but 
his view of the religious validity of this experience helps 
to explain the other claims for the romantic experience 
made by Lewis and Williams. The romantic experience 
is qualitatively the same as Christian beatitude. 

The four men do not all revive the same elements of 
romanticism, but they all contribute to the synthesis called 
romantic religion, the function of which is combative in the 
areas of both religion and literature. 

Microfilm $4.00; Xerox $13.95. 309 pages. 
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This study investigates Hawthorne’s theory and use of 
settings in the years 1824 to 1848, the period during which 
he wrote all his short stories. As his chief artistic me- 
dium Hawthorne used the allegorical-symbolic tale, which 
he formally defined as the “romance.” In this type of tale 
the objects of setting either represent or suggest some- 
thing beyond themselves and are seldom used for mere 
decoration. This use of the objects of setting directs and 
defines the focus of the present study. 

The investigation revealed that important influences 
on Hawthorne’s theory of setting were literary nationalism, 
the vogue of Sir Walter Scott, associationalism, the organic 
concept of art, the Gothic tradition, and environmentalism. 
Of at least equal importance, however, was Hawthorne’s 
own personal philosophic idealism, his insistence on the 
priority of the spiritual over the material. In the creation 
of a tale he tended to start with the idea and then flesh it 
out with suitable images. Both his emphasis on the spirit 
and his method of working from the abstract to the con- 
crete often ran counter to the popular demand for Scott- 
like topographical accuracy in settings. Illustrations are 
cited to support Willa Cather’s perceptive remark that in 
contrast to novelists whose settings are mostly catalogues 
Hawthorne manages by deft psychological touches to make 
his settings permeate his best stories to provide atmos- 
phere. 

The tales themselves, which are taken up chronolog- 
ically, reveal that setting has two basic functions: (1) to 
provide a suggestive background for action and (2) to por- 
tray character. And often associated withthe first function 
and a direct result of his endeavor to write “romances” 
is Hawthorne’s technique of handling light and darkness, 
similar to the chiaroscuro effect in painting. As regards 
character portrayal, Hawthorne often presented settings 
that paralleled a character’s mood or attitude. For ex- 
ample, the character of Digby in “The Man of Adamant” 
is greatly reinforced by placing this religious bigot in a 
restricted stone cave deprived of light. Other important 
features of his setting are related to his tendency to write 
allegories, or tales containing allegorical elements, and to 
present pageant-like scenes and processions. 





In regard to the source of Hawthorne’s setting, the 
study showed that Hawthorne drew from different sources 
at different times in the period of his career studied. His 
apparent inability to use an object creatively unless he 
were at some distance from it probably caused him to ex- 
periment with the different kinds of setting. During his 
early years, 1825 through 1830, he most often drew upon 
historical New England for setting. (A tabulation of Haw- 
thorne’s references to American history in his tales and 
sketches from 1824 to 1848 is included in an appendix.) 
Then in the years 1831 to 1833, he attempted generally to 
use his personal travel experiences, as recorded in note- 
book sketches, to provide settings. However, by 1834 he 
abandoned efforts to utilize in any direct way the notebook 
sketches and he tended thereafter to use non-recognizable 
contemporary settings. In 1838, in a few tales, notably 
the Legends of the Province House, he combined both his- 
torical and contemporary setting. Finally in 1838 to 1848 
he generally used contemporary settings but not of topo- 
graphically identifiable or recognizable places. All in all 
his search for suitable objects of setting was directed by 
his desire to make setting a significant, organic part of 
the tale, to approach a fusion of idea and image such as 
he presented in “Rappaccini’s Daughter” when he associ- 
ated Beatrice with the poisonous plant in the Eden-like 
garden setting. 

Microfilm $3.05; Xerox $10.60. 233 pages. 
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Introduction: 





The purpose of this dissertation is to establish the 
best possible readings of the texts used by the fifteenth 
century composer, Antoine Busnois by consulting both mu- 
sical and literary sources. 


Chapter I Bibliography of Busnois: 





Antoine Busnois was born probably circa 1425 in 
Busnes (Pas-de-Calais). He entered the household of 
Charles the Bold, Duke of Burgundy when the latter was 
still Count of Charolais (i.e. sometime before 1467). As 
a member of the ducal Chapel he served as singer, com- 
poser, and chaplain, remaining there at least until 1482 
when his name disappears from the rolls. Little else is 
known about Busnois’s life, but his name is mentioned by 
other artists and by Jehan Molinet who recognized him as 
one of the foremost musicians of his time. 


Chapter II The poetic forms in Busnois’s chansons: 





Fifty five of seventy one chansons were written in 
formes fixes: forty rondeaux, thirteen bergerettes, one 
ballata (virelai), one chant royal, five chansons have texts 
that are too incomplete for classification, eleven are in 
free form (i.e. not forme fixe) and derived from preexistent 
chansons populaires. 
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There is a close relationship between literary and 
musical formes fixes since the music had to follow the 
pattern set by the poems. The relationship can best be 
shown by the following examples selected from the disser- 
tation, in which the first line represents music sections 
(capital letters indicating refrain and small letters addit- 
amenta), and the second text sections, with their rhyme 
scheme. 





Rondoeau quatrain: 


I (A B) U (a A) MW (a b A B) 
I (ab ba) I (ab ab) IM (ab ba ab ba) 





Bergerette a quatrain: 


Pt .£.) os ot Bt «= A ) 
I ( abba) II (free) MUI ( abba abba ) 


The other formes fixes are treated in the same manner. 








Chapter III Sources: 





This chapter contains a concordance of the manuscript 
and early print sources of the text of each chanson and 
lists modern editions of it. 


Chapter IV The texts: 


The text of each of the seventy-one chansons is estab- 
lished from the primary source, literary or musical, which 
gives the best reading. Where texts are missing in the 
musical sources they are supplied from literary sources. 





Chapter V A. Variants 


The variant readings of each chanson are given as they 
appear in all of the other primary sources that contain the 
chanson. 





B. Notes 


Expressions and allusions, for example color symbol- 
ism, as well as other matters with which the modern 
reader might not be familiar, are explained. 


Chapter VI Language study: 


This chapter attempts to clarify the state of pronunci- 
ation and spelling in France toward the end of the fifteenth 
century as illustrated in the texts of Busnois’s chansons. 





Chapter VII Literary study: 


The basic themes of medieval poetry such as the long 
suffering lover and his lady, Death, Fortune, are traced in 
the chanson texts. Because of his faithfulness to medieval 
literary tradition joined to a forward looking musical tech- 
nique (which was the basis for another dissertation in this 
university) Busnois bridges two periods, the Middle Ages 
and the Renaissance. 
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This dissertation undertakes to provide a new and in 
many respects fuller treatment of the problems offered 
by the text and manuscript of the Old English poem 
Genesis B, last edited by B. J. Timmer (Oxford: The 
Scrivener Press, 1948; rev. ed. 1954). The poem has 
been edited here from photostats of pages 13-40 of Manu- 
script Junius 11. The edition contains (I) Introduction, 
(II) Text, (III) Notes to the Text, and (IV) Glossary, as 
well as Bibliography. The Introduction provides a fuller 
discussion than does Timmer’s Introduction of the textual 
features of pages 13-40 of the manuscript (capitalization 
and sectional divisions, punctuation, accent marks, ab- 
reviations, and marginalia, as well as observations on 
Timmer’s discussion of the gatherings), of certain sty- 
listic devices in the poem, and of its possible sources, 
both in the Christian and in the Germanic tradition, as 
well as of the features recognized as more or less pe- 
culiar to the text of Genesis B, such as the fact that in 
this poem not Eve but Adam is tempted first. To certain 
areas of B. J. Timmer’s research, namely his observa- 
tions first on the history of the manuscript just before it 
is known to have come into the hands of Junius himself, 
and secondly on the question of whether Milton used the 
poem as a source for Paradise Lost, nothing has been 
added. Certain objections are raised to our accepting, 
without further research, Timmer’s contention that it was 
a continental Saxon, not an Englishman, who translated 
the poem into Old English from Old Saxon. The Text in- 
cludes not only the Old English text but also lines 1-26a 
of the Old Saxon Genesis, corresponding to lines 791-817a 
of the Old English. The Notes to the Text, the longest sec- 
tion of the dissertation, report corrections, additions, and 
deletions in the manuscript as well as other manuscript 
features; linguistic features resulting from the Old Eng- 
lish poem’s being a translation from a poem in the Old 
Saxon dialect (the “Old Saxonisms” in Genesis B); and 
discuss emendations and other cruces in the text and var- 
ious semantic problems offered by unusual words. Cer- 
tain new definitions and readings are offered. The Glos- 
sary provides wherever possible the Old Saxon cognates 
of the Old English words. 

Microfilm $4.50; Xerox $16.00. 351 pages. 
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A preliminary investigation having confirmed the view 
that Hermann Hesse’s Gaienhofer Novellen, collected under 
the titles Diesseits, Nachbarn, and Umwege, represent a 
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much neglected major phase of this distinguished author’s 
work, a study of these stories, entitled The Style and Form 





of Hesse’s ‘Gaienhofer Novellen’ has been undertaken. 

~ A framework of reference being deemed essential 
before the undertaking of the study proper, the pertinent 
facts in the life and works of Hesse, a review of the his- 
tory of the theory of the Novelle in Germany, and a gen- 
eral working definition of the terms style and form are 
presented. With a view towards clarifying the difference 
between a novel and a Novelle, while at the same time of- 
fering an introduction to the art of the author, Unterm Rad 
is examined and found to be a mixed form leaning towards 
the brief genre. 

A careful examination of each of the fifteen Novellen 
involved then reveals that these stories rightfully enjoy 
the genre term, despite Hesse’s individualistic style that 
tends to defy literary conventions. All of these stories 
manifest qualities that Hesse has not only admired, but 
also condoned in Goethe’s prose narratives, namely the 
stress on the human element and the tendency to digress, 
chat and teach. Even though all of these stories in con- 
sequence lack the Novelle’s characteristic trait of concen- 
tration, the many other features of the Novelle genre found 
in them outweigh this deficiency. 

Hesse’s technique of character portrayal, which never 
results in plasticity, but permits deep insight into the 
souls of these individuals and shows also their kinship, is 
given careful consideration. The plots, the backgrounds, 
the turning points, the various kinds of digression and 
other features of these Novellen are taken up. The antic- 
ipation here of Hesse’s later more pronounced theory of 
the nature-spirit polarity, the question of fate as an in- 
trinsic factor in the individual, and the appearance and 
treatment of personalities and problems, which are de- 
veloped more fully in later works, are pointed out. 

Attention is called to the influence on these Novellen 
of colorful impressionism and Jugendstil with its striving 
for honesty, its stress on nature ornamentation, atmos- 
pheric values and smoothly flowing lines. The transition 
from a more subjective style in the earlier of these Novel- 
len to a more objective style in the later ones in which 
specific positive and negative values are conveyed is 
brought out. 

Hesse’s mastery of the language medium, which he 
laments as being very limited in its capacity to convey 
the poet’s feelings and ideas in comparison to the media 
available to the composer and the painter, is given con- 
sideration. And the author’s technique in revising the 
Gaienhofer Novellen for later editions with an apparent 
view towards greater concentration is studied. 

In addition to the most obvious influence of Gottfried 
Keller on these stories, the essential qualities which mark 
the independence of Hesse’s art from that of the Swiss 
master are indicated. 

Microfilm $3.40; Xerox $11.95. 264 pages. 
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The social and political ferment of the 1930’s, 1940’s, 
and early 1950’s gave rise to widely divergent attempts 
of literary men to account for the western world’s unrest 
and to influence its search for stability. There is no pat 
label applicable to the literary tenor of these years sur- 
rounding World War Il. If the first and most widespread 
reaction in the 20’s and early 30’s was an utter, unfocused 
disillusionment, this denial also produced a myriad of at- 
tempts at basic truth including psychological realism, 
neo-orthodox Christianity, and myth-philosophy. Charles 
Williams, C. S. Lewis, and J. R. R. Tolkien (here called 
the Mythmakers) have hitherto been thought of as outside 
the literary mainstreams of the second quarter of the 
century. This thesis considers them together, analyzes 
the framework of their myths, and gives some idea of 
their importance as the core of an important literary 
movement of our times. 

It was the desire for cosmic order as an answer to 
the near thorough social chaos that lay behind the Myth- 
makers’ decision to create their own worlds of myth; 
only with complete freedom of creation, working from the 
bottom up, could the writers give full scope to their ideas. 
Each of the three Mythmakers creates his own cosmology, 
and each presents to his characters and readers alike the 
choice of rejection with consequent exclusion and despair, 
er acceptance with consequent assurance of identity in 
the larger reality. 

These cosmologies are not static, dead other-worlds, 
but kingdoms full of life and movement with expanding and 
contracting frontiers and shifting loyalties, emotions, and 
social positions. The broad, unchanging organization, the 
eternal, over-all structure of the cosmologies is the geog- 
raphy of the cosmos. The movement within this structure 
is its commerce. The vertical commerce, the hierarchic 
movement, serves well to point up the responsibilities 
of the various social levels; but although all three of these 
authors insist on hierarchy as a principle of social order, 
each one feels free to select any stratum as the center-- 
and to shift this spotlight at will. 

Tracing the archetypes employed by the three Myth- 
makers, one sees that the cosmologies have much in com- 
mon. Each is set in a remote, mysterious land beyond the 
sea, and each has a central city which serves as the nerve 
center for the commerce movement. The forces of evil 
(wraiths, monsters, witches, headless monarchs) are al- 
ways physical characters such as can be met and defeated 
in battle; and wherever evil threatens, there arises a com- 
pany--a group of people--especially suited to do battle 
with it. The language of each cosmos is itself archetypal 
and constant, not subject to the whim or will of its users, 
but possessing its own inherent meaning 

The myths of these three authors satisfy the require- 
ments for living myth: they are set in eternal mobility, 
and they invite further development. Williams’ historical 
and Lewis’ spacial expansion of the Arthurian legend serve 
to leave it open on all sides, and the reader almost expects 
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more stories of Arthur and the Grail. Lewis’ Narnia and 
Tolkien’s Middle-earth are solely creations of their au- 
thors, but even the stories set in these “worlds” contain 
undeveloped hints to past events and bits of information 
which tease the reader who hopes for and expects more. 
That there is correspondence between these myths-- 
or fairy tales and children’s books, as their authors are 





wont to call them--and man’s condition in the modern 
world seems evident. Christian theology, caustic satire, 
playful jibing can all be found in them. But their real 
worth is that of myth generally: they are open-ended 
cosmic kingdoms, and, as such, serve all times and all 
conditions. 

Microfilm $2.75; Xerox $9.00. 196 pages. 
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Clifton H. Moore became the first resident lawyer in 
DeWitt County, Illinois in 1841 and practiced there for 
sixty years. Between 1850 and 1860 he often collaborated 
with Abraham Lincoln in representing the Illinois Central 
Railroad Company which established a division point in 
the county in 1854. From 1848 to 1886 he was the land 
speculation partner of Circuit Judge David Davis, later 
United States Supreme Court Justice. Moore was the ac- 
knowledged leader during this period of an outstanding 
resident bar which included as members Leonard Swett, 
later a trial lawyer of national reputation and Lawrence 
Weldon, later Judge of the United States Court of Claims. 

During both decades the county had a peculiar suscep- 
tibility to the important political, social and economic 
factors of the times. In the fifties its railroad interests 
involved it in the transportation revolution in the State. 
As an agricultural area it suffered the full impact of the 
1857 depression. As a community close to Lincoln and 
Douglas it was prey to the sectionalism of the period. 

From 1870 to 1880 in the hey-day of free wheeling 
railroad financing and speculation which culminated in 


the 1873 Panic, four new railroads were built in the county. 


Still highly susceptible to matters of agricultural interest 
it was a center for Grangerism and its assaults upon the 
courts. Closely associated with David Davis and Leonard 
Swett it was a battleground in the 1872 Liberal Repub- 
lican revolt. 

Moore’s individual life and practice in the two periods 
as shown by his letters are used as a central theme to 
portray the nature of the law practice generally in the 


pioneer pre-war and more industrialized post-war decades. 





In conjunction with these, surviving Court Dockets and con- 
temporary newspaper accounts are utilized. Collection 

of debts owed by merchants to merchants dominated the 
law practice in the earlier period. By the use of entry of 
voluntary judgments, Justice Courts were utilized as credit 
organs to supplement the moneyless economy. It was a 
law-abiding community with little crime and respect for 
law and courts. Trials proceeded with dispatch, waiving 

of formalities, and minimum pleading. Litigants sought 
lawyers for time within which to pay and were not litigious 
by nature. Bar and judiciary were of high caliber. Jus- 
tices of the Peace were men of broad background. Lawyers 
provided much of the community’s leadership. The dom- 
inant legal philosophy was that the law was always present 
waiting only to be discovered by discerning, impartial 
courts. 

1870 to 1880 saw virtually the entire bar personally 
involved in railroad financing and construction with ex- 
tensive bitter litigation often becoming personal matters 
between the lawyers and between lawyers and clients. In- 
dividual involvement of members of the bar in inter-rail- 
road rivalries, comparatively huge legal fees and the gen- 
eral moral breakdown which followed the war resulted in 
a great decline in the strong corporateness possessed by 
the bar a generation earlier. The populace was lawless 
and litigious. These factors, Granger agitation, and defeat 
of the largely lawyer-led Liberal Republican movement 
caused great decline in popular respect for the bar and 
courts. Increased pleading, changes of venue and appeals 
slowed the process of judicial disposition of causes. Law- 
yer and lay leadership were repudiated and newspapers 
wished the election of judges with satisfactory prejudices. 
Two lawyers with county connections were leaders in the 
period’s struggle over the question of state regulation of 
railroads and grain warehouses. Rueben Benjamin, 
Weldon’s partner was Peoples counsel in People v. Munn. 
Henry S. Greene, former student and partner of Moore 
was railroad counsel in Wabash v. Illinois, largely re- 
sponsible for the need for federal regulation. 
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IN RELATION TO THE CANADIAN 
PUBLISHING SYSTEM 


(L. C. Card No. Mic 61-1392) 


Ronald Albert Hagler, Ph.D. 
University of Michigan, 1961 


The purpose of this study is to investigate the selec- 
tion and purchase of English language books by medium- 
sized public libraries in English-speaking Canada. In- 
terest in this topic derives from the fact that more books 
are imported into Canada than into any other country in 
the world, while the native output of Canadian works is 
relatively small. The two major producing countries of 
English language books are Britain and the United States. 
Thus the work of British and American authors predom- 
inates in the book trade of all the English-speaking world. 
Despite the fact that many originally British works are 
also published in the United States, and vice-versa, the 
publishing industries in these two countries are quite in- 
dependent of each other, the output of each reflecting the 
national characteristics of the country. Some comparisons 
are drawn in the study between British and American 
publishing practices, especially insofar as they affect the 
format, price, content, and availability of British and 
American books, for these factors have some bearing on 
the selection of such books for Canadian libraries. 

Among all the smaller English-speaking countries, 
only in Canada does the indigenous book trade system 
handle both British and American books on a relatively 
equal basis. Thus there are fewer external hindrances in 
Canada than anywhere else to the acquisition of works 
originating in either country, and at the time of their orig- 
inal publication. Because it is not readily available else- 
where, a description of Canadian publishing and book dis- 
tribution forms a part of this study. The agency system, 
Canadian publication rights, copyright in Canada, and the 





SCIENCE 


pricing and service policies of Canadian publishers are 
discussed with particular reference to their effects on the 
acquisition of British and American works by Canadian 
libraries. 

Canadian publishers and librarians, and published 
sources, provided most of the information used, but a 
sample of almost four thousand different titles actually 
selected by medium-sized Canadian public libraries was 
also gathered as a preparation for this study. From this 
sample are drawn examples with which to illustrate the 
range of Canadian publishing situations and selection prob- 
lems. This sample consists of all the current adult titles, 
within certain limits, which were acquired during an eight 
month period by six medium-sized public libraries in 
Ontario. Recording the bibliographical history of each 
title made it possible to classify each by country of origin 
(both as an intellectual unit andasa physical entity),as well 
as by subject,time of publication, etc. Tabular presenta- 
tion of such facts about these works actually selected by 
the libraries in question is thus used to validate the discus- 
sion of book selection principles and practices. Finally, 
the publication of original Canadian manuscripts is treated. 

The Canadian librarian has few Canadian selection 
guides to aid him, beyond the announcement system of the 
Canadian publishers. His use of both British and American 
reviews and bibliographies unquestionably results in a 
broader range of acquisitions for Canadian libraries than 
for comparable libraries elsewhere, and it also tends to 
throw selection decisions more on the intuition and judg- 
ments of the individual selector. However, the available 
British selection aids are far fewer and less useful to 
the Canadian librarian than the American ones, and there 
is an observed tendency toward unconscious ignoring of 
British works. The Canadian publishing system is there- 
fore an important force in preserving a balance between 
British and American acquisitions. Such a balance is 
shown in the statistical survey of the acquisitions of the 
six Ontario libraries. 
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ON ORDERED DIVISIBLE GROUPS 
(L. C. Card No. Mic 61-853) 
Norman Larrabee Alling, Ph.D. 
Columbia University, 1958 


It is well known that given a regular cardinal number 
R, such that 


y 
De<a 2 °< My 


then ng-sets E of power Wp, exist. Furthermore it is 
well known that such sets are universal for totally ordered 
sets of power not exceeding Wp, and that given any two 
such sets they are isomorphic. 

Let A be the group of all strictly order preserving 
automorphisms of E and let f, ge A. We will write f< g 
if f(x) < g(x) for all xe E. Under this order A isa 
partially ordered group. The author shows that totally 
ordered Abelian divisible groups which are ng-sets of 
power og exist by showing that every totally ordered 
Abelian divisible subgroup of A, of power less than No, 
is contained in a totally ordered Abelian divisible simply 
transitive subgroup G of A. Thus G is an ng-set of 
power X,. Furthermore any two such groups are iso- 
morphic and are universal for totally ordered Abelian 
groups of power not exceeding No. 
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STRUCTURE OF AUTOMATA 
(L. C. Card No. Mic 61-1152) 
Bruce Herbert Barnes, Ph.D. 
Michigan State University, 1960 
Major Professor: Gerard P. Weeg 


This dissertation deals with the structure of finite 
automata and sequential machines. The first chapter is 
an extension of Rabin and Scott’s work on finite automata. 
The sets of tapes acceptable to a finite automaton are 
characterized through the use of equivalence classes. 
This is done for four types of finite automata. These are: 


(1) One initial state and not all states final. 

(2) More than one initial state and not all states final. 
(3) One initial state and all states final. 

(4) All states both initial and final. 

In the second chapter sets of input-output sequences 


that are acceptable to a sequential machine are charac- 
terized through the use of equivalence classes similar to 





those employed for finite automata. It is shown how the 
set of input-output sequences acceptable to a sequential 
machine can be obtained from the characterization of the 
set of tapes acceptable to a particular state of the sequen- 
tial machine. This characterization is used to prove some 
theorems concerning the reduction of sequential machines 
to minimal state form. 

In Chapter II the structure of finite automata and 
sequential machines is studied through the use of connec- 
tion matrices. The properties of a positive connection 
matrix which distinguishes it from a strongly connected 
matrix are discussed. It is shown that all the powers of 
a positive connection matrix are strongly connected, but 
the same statement for strongly connected matrices is 
not true. This condition is reduced to just the first 
n powers of an nxn connection matrix need be strongly 
connected to insure that a connection matrix is positive. 

It is also pointed out that the theorems of Chapter HI 
apply to primitive matrices of non-negative real numbers. 
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THE STUDY OF CERTAIN 
HYPERBOLIC DIFFERENTIAL EQUATIONS 
AND THEIR CORRESPONDING SYMMETRIC 

HAMBURGER MOMENT PROBLEMS 


(L. C. Card No. Mic 61-1221) 


Kenneth Samuel Davis, Ph.D. 
Stanford University, 1961 


A study is made of certain systems of linear differen- 
tial equations associated with a one-dimensional electrical 
filter. To each such system there exists a certain Ham- 
burger moment problem (H.M.P.), and it is found that the 
interesting solutions of this system of differential equa- 
tions are in one-to-one correspondence with the extremal 
solutions of the H.M.P. 

In this way, knowledge about the H.M.P. is transformed 
into knowledge about the systems of differential equations, 
and conversely. As a consequence of this correspondence 
new results in the theory of moments are motivated. 
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THE ANALOGUE OF THE 
PISOT-VIJAYARAGHAVAN NUMBERS IN 
FIELDS OF FORMAL POWER SERIES 


(L. C. Card No. Mic 61-827) 


Alfred Lorenzo Duquette, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor Sarvadaman Chowla 


A Pisot-Vijayaraghavan number (PV-number) is an 
algebraic integer @> 1 all of whose conjugates, other than 
§ itself, lie in the open unit circle |z|< 1. Many inter- 
esting and remarkable properties of the PV-numbers are 
known, and the theory of these numbers is closely related 
to the theory of the fractional parts of the positive integral 
powers of a real number. Consider k[x] the integral 
domain in the indeterminate x over an arbitrary field k. 
Letting k(x) denote the quotient field of k[x], k<x> will 
denote its completion w.r.t. the degree valuation. Clearly 
k<x> will consist of all formal power series of the form 


m 
2) a;xi (a, #0) where the a’s are ink. The integral 
- 0 


m ™m 
part of 2) a;xi (a,, #0) will be 2) a;x: while the frac- 

- 00 0 

wat | 
tional part will be 2) a,x, The algebraic closure K of 
-co 

k<x>, where the valuation of k<x> is extended onto K, 
is then seen to be an infinite algebraic extension of kcx>. 
An element of k<x> which is not in k is then defined to 
be a PVB-element if, and only if, it is integral over k[x] 
and all of its conjugates (w.r.t. k(x)), other than itself, 
have valuation (regarded as elements of K) less than one. 
Thus, the PVB-elements are the analogues of the PV- 
numbers in fields of formal power series. The theme of 
the dissertation may now be enunciated as: the develop- 
ment of a theory of PVB-elements and of a theory of the 
fractional parts of the positive integral powers of ele- 
ments of k<x>. The work is divided into three parts 
according to the restrictions placed on k: (I) k is either 
arbitrary or perfect, (II) k is finite, (II) k is denumerable 
and of characteristic zero. 

Since some of the theorems playing important roles in 
the classical proofs do not have analogues in k<x> (as for 
instance Rouché’s theorem), other methods of proof must 
be employed. It is proved that in the field k<x> (k an 
arbitrary field) there exist PVB-elements of all degrees 
over k(x). Also proved is that if é is any element of 
k.<x> (k,an arbitrary finite field) which is algebraic of 
degree s 2 1 over k,(x), then there exists a PVB-element 
6 of degree s in k,(x)(é). If 6 is a PVB-element of k<x> 
(k an arbitrary field) then it is easy to prove that the 
fractional parts of 6" (n =1,2,3,...) ~ Oasn — oo. 
That this property completely characterizes the PVB- 
elements in the case where the base field k, is perfect is 
one of the principal results of the dissertation, and is 
remarkable in that it proves that Vijayaraghavan’s famous 
conjecture, still unresolved in the classical theory, is true 
in k,<x>. For an arbitrary field k, the following result 
is proved: if the fractional parts of \@” (n = 1,2,3,...) 

— 0 asn—co, where @ with |@| >1 and A # 0 are 
elements of k<x>, then @ is algebraic over k(x). 
Two interesting results of those obtained concerning 





the theory of the fractional parts of the sequence @” 
(n = 1,2,3,...) are now stated without elaborating on their 
transcendental content. For k2 an arbitrary finite field 
it is proved that: if A,@ are in k,<x> with |@| > 1, then 
the set of ordered pairs (A,@), such that the set of limit 
points of A6" (n = 1,2,3,...) is finite, is denumerable. 
Let W denote the set of 6’s, 6 in ks<x> (k, an arbitrary 
denumerable field of characteristic zero) and |@| > 1, 
such that the set of limit points of the fractional parts of 
6™ (n = 1,2,3,...) does not consist of all possible frac- 
tional elements in k,<x>; then, it is proved that W has 
the power of the continuum. 
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A GENERAL MODEL FOR THE 
RELIABILITY ANALYSIS OF SYSTEMS UNDER 
VARIOUS PREVENTIVE MAINTENANCE POLICIES 


(L. C. Card No. Mic 61-858) 


Betty J. Flehinger, Ph.D. 
Columbia University, 1960 


The problem treated is that of predicting the reliability 
characteristics of a complex system from data on indi- 
vidual components. A general model for systems main- 
tained over a period of time is proposed, based on the idea 
that every system failure is induced by a component 
failure and corrected by the replacement of a single com- 
ponent. Moreover, it is assumed that components are 
sometimes replaced even when the system is operating 
correctly, in order to prevent unscheduled interruptions 
in operation. The assumptions which define the general 
model cover a number of different preventive maintenance 
policies, among them the following: 

a) Block Changes: All components of a given type are 
replaced simultaneously, at times determined by a re- 
newal process. 

b) Individual Component Replacement on the Basis 
of Age: If a component reaches some given age without 
failing, it is preventively replaced. 

c) System Check-Outs: If a component is used only 
intermittently and it fails while it is not being used, it does 
not induce a system failure until it is called into use. At 
regular intervals, those components which have failed 
without inducing system failure are located and replaced. 

d) Marginal Testing: At regular intervals, a test is 
conducted to locate those components which are still 
operating satisfactorily but which are expected to fail in 
the near future. All components located by this test are 
replaced. 

It is assumed that preventive removals are regenera- 
tion points and that the performance of a component may 
be described by a distribution function F(x: y), the 
probability that a component is removed by time x, given 
that it enters the system at y, where x and y are both 
measured from the time of the last preventive removal. 
F(x: y) is the sum of A(x: y) and B(x: y), where A(x: y) 
is the probability that the component is preventively re- 
moved by x and B(x: y) is the probability that the compo- 
nent induces a system failure by x. The integral equations 
which determine the following measures of system per- 
formance from F(x; y), A(x: y), and B(x: y) are developed: 
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1) the expected number of failures in a given time 
interval 


2) the expected number of preventive removals ina 
given time interval 


3) the reliability function; i.e., the probability of no 
failure in a given interval following a given system 


age. 


Results from Renewal Theory and the Theory of 
Regenerative Stochastic Processes, developed by 
W. L. Smith, are applied to the problem of exploring the 
asymptotic behavior of these quantities. 

Conditions sufficient for maintenance policies a, b, c, 
and d to meet the assumptions of the general model are 
precisely formulated, and the analysis necessary to derive 
F(x: y), A(x: y), and B(x: y) is carried out for each policy. 

A second model of a system subject to marginal testing 
which permits a more direct computation of the three 
measures of system performance listed above is con- 
structed as follows: It is assumed that a component may 
be in any one of n + 1 states, 0,1, ..., n, and, during 
normal operation, these states constitute a continuous- 
parameter Markov process in which state n is the failed 
state. When a component enters state n, it is immediately 
replaced by one in state 0. The marginal test detects the 
state and states k, k+1,...,n- 1 are considered mar- 
ginal. The test is performed at fixed intervals, and, if a 
component is found in the marginal state, it is replaced 
by one in state 0. In the analysis of this model, it is seen 
that the states of a component just before successive test 
points constitute a discrete-parameter Markov chain. The 
matrix of transition probabilities for this chain is derived 
and used to develop expressions for the three measures of 
performance. The asymptotic behavior of these quantities 
is explored in terms of the stationary properties of Markov 
chains. 

Finally, general methods of using the results of the 
preceding analysis to optimize the cost of maintaining a 
system in operating condition are briefly discussed. 

A complete analysis of the problem of selecting an optimal 
maintenance procedure is explicitly carried out for two 
special cases. 
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COHOMOLOGY OPERATIONS 
WITH BUNDLES OF COEFFICIENTS 


(L. C. Card No. Mic 60-4990) 


Samuel C. Gitler, Ph.D. 
Princeton University, 1960 


In this paper we extend the definitions of the Steenrod 
reduced power operations 7?‘ to the case of cohomology 
with a bundle of coefficients (also known as local coeffi- 
cients) with fibre a cyclic group of order p, pa prime. 
When suitably interpreted all of the standard properties 
of the 7? operations hold in the extended theory; we also 
show that this is the only extension. 

Examples are given of spaces which the ? with non- 
simple coefficients distinguish, but which other operations 
fail to distinguish. 





We also study the general concept of cohomology 
operations with a bundle of coefficients, by means of 
generalized Eilenberg-Maclane spaces. In particular we 
show that the set of cohomology operations with initial 
and terminal bundles of coefficients with fibre a cyclic 
group of order p has a basis consisting of: addition, cup 
products, Bocksteins and 7. 
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AN INVESTIGATION OF THE POWER FUNCTION 
FOR THE TEST OF INDEPENDENCE 
IN 2x 2 CONTINGENCY TABLES 


(L. C. Card No. Mic 61-1143) 


William Leonard Harkness, Ph.D. 
Michigan State University, 1959 


This thesis is concerned with an examination of the 
power function for the test of independence in 2 x 2 con- 
tingency tables. Three distinct types of experiments 
leading to the presentation of data in the form of a 2 x 2 
table have been delineated, and several tests for inde- 
pendence for each have been proposed, but not much is 
known about the power functions of these tests. 

In Chapter I, which is a systematic review of previous 
work in 2 x 2 tables, the uniformly most powerful unbiased 
test for independence is discussed quite thoroughly. All 
the results and computations in this thesis are based on 
this test. The content of Chapter 2 is a study of the 
probability function k(m,,m,,n;t) h(n, |m,,m,,n) t™, 

0 <t <co, where h(n, |m,,m,,n) is the ordinary hyper- 
geometric function, and k(m:,mz2,n;t) is the reciprocal of 
the sum of h(n; |m,,m2,n)t™! over all possible values of 
n,; some asymptotic properties are included in this study. 

The exact power function for the test of independence 
in each of the three cases is given in Chapter 3. In this 
chapter, the three power functions are related to one 
another, and asymptotic power is investigated. The 
asymptotic power function for the X7-test of independence 
is given here. Also, several approximations to power are 
proposed in Chapter 3. 

Finally, Chapter 4 serves to unify the results obtained 
in previous chapters, and some of the approximations 
proposed in Chapter 3 are compared with the exact power. 
Rather extensive tables of exact power for each of the 
three cases are in the appendices. These exact computa- 
tions provide the means for evaluating the adequacy of the 
various approximations. 
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ASYMPTOTIC BEHAVIOR AND 
PERIODIC SOLUTIONS OF A NONLINEAR 
DIFFERENTIAL-DIFFERENCE EQUATION 


(L. C. Card No. Mic 60-6445) 


Grover Stephen Jones, Jr., Ph.D. 
University of Cincinnati, 1960 


This dissertation is concerned with the nonlinear dif- 
ferential-difference equation, 


(1) {"(x) = - af(x- 1) (1 +40), 


where a is a real parameter and f is usually specified on 
a real unit interval [x, - 1, x,] and satisfies (1) for all 
xX > X,, This equation and closely related ones occur 
widely on such diverse applications as control systems, 
biological growth, and econometrics, and have been pre- 
viously studied by several mathematicians. An account of 
that portion of the previous work on (1) which is relative 
to the developments of this paper is included. 

The further development of the theory of (1) presented 
in this thesis is concerned with the oscillatory solutions 
1 
Z 
proved bounds on amplitudes as well as new restrictions 
on the distribution of zeros, mean values, and the general 
form of solutions are obtained. In addition, several 
interesting properties of 


which occur for a@>-—=> and proper initial conditions. Im- 


f ° xd and 


“a 


rf f(x)f(x - 1)dx 


aré established. The larger portion of this paper, how- 
ever, is directed towards establishing results which are 
used in establishing the existence of periodic solutions 
and their properties. 

For a specified positive function ¢ defined on 


[Ix,- 1, X,] and such that $(x, - 1) = 0, let (zn) denote 


the set of zeros of the corresponding solution f of (1), 
where Z, ,,>2Z, forall n>1. Let T denote the 
transformation defined at ¢ by 


T((x)) = f(x + Z2 - XQ + 1) 


for x in [x,- 1, x,]. T is shown to mapa certain class 
of functions satisfying conditions of convexity and com- 
pactness into itself topologically. Fixed point theory is 
then used to establish this existence of periodic solutions 
of (1). 

Numerical results obtained with the aid of an electronic 
computer are also included. These results strongly indi- 
TT 
2 
fixed periodic form which is independent, to within trans- 
lations of the initial specification on [x, - 1, xo]. 

In the investigation of (1) several properties of the 
associated linear equation, 


(2) u'(x) = - au(x - 1) + g(x), 

are established which are of interest in themselves. It is 
1 
2 


sign over a unit interval, then under certain conditions of 
smallness on 


cate that solutions of (1) for a> = rapidly approach a 


shown that if a > = anda solution u of (2) is of constant 





ia g(v)dv , 
Xo 


u can not remain bounded as x approaches infinity. 

It should be pointed out that it seems certain that a 
number of significant generalizations on the results ob- 
tained in this thesis should be possible. This observation 
is substantiated by the fact that many of the more im- 
portant results were obtained using only widely applicable 
techniques and rather qualitative information about the 
solutions involved. In a sense equation (1) appears to be 
the simplest possible equation which exhibits a certain 
type of non-trivial behavior. That is, it can be thought of 
as a sort of canonical equation around which a complex of 
generalities can be built. 
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BAIRE CLASSES IN A 
DENJOY-TRJITZINSKY MEASURE SPACE 


(L. C. Card No. Mic 61-1633) 
Charles Gordon Krueger, Ph.D. 
University of linois, 1961 


Let (X,S,) be the following: X is an abstract space, 
S is a o-ring of measurable subsets of X, and uw isa 
o-finite measure defined on S. Let {%#,u} = {E|Ee S} 
and where ¥ has the following properties. 


oo 
a. f= | Phi. where #%AC %C and where 


y= 
each %,, is a subfamily of {*%,u} and ul | z) < 00; 
Ee? 
T 


b. for all xe X, there exists a countable sequence 
of sets {E,,} such that for all n, E,,, x€En, 


and lim yu(E,) = 0. 
n 


ee ae 


A set NCX is said to be a Noyau if there exists a count- 
able sequence of disjoint sets {E,},-,.2,.,, such that 


oo 
for alln, E,e* and u(N- NN UE_) = 0. A real 
n=1 


valued function f(x) defined on X is said to be pseudo- 
continuous with respect to {*¥, uu}, if the set {x|xeX, 
a = f(x) = b} is a Noyau for all real a and b. 

In Chapter I, theorems analogous to those of Lesbesgue 
on Baire Classes were proved. In Chapter II, we studied 
functions which were limits of functions of class 6 < a, 
and characterized sets which are limits of Noyaus. In 
Chapter III, it was proven that families of the type {~+,u} 
remain invariant under a change of measure and pseudo- 
continuity also remains invariant under a change of 
measure. Microfilm $2.75; Xerox $3.00. 45 pages. 
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A QUALITY CONTROL MODEL 
FOR COMPLEX ITEMS 


(L. C. Card No. Mic 61-1233) 


Joseph Henry Kullback, Ph.D. 
Stanford University, 1961 


The problem considered is formulated as follows: 

A random variable p (0 < p< 1) is distributed according 
to some unknown probability distribution. A sample of 

n independent observations of p (p,, p2, ... , Py) is 

drawn from this distribution. The values p,, p2, ... , Py 
are not known. The only observations available are the 
outcomes of n independent binomial experiments of k 
trials each. The probability of success on any of the 

k trials of the it experiment is p; (i=1, 2, ... , n). 
The total number of observations is N = nk. On the basis 
of these observations it is desired to make inferences 
about the underlying distribution of p. 

This model approximates the situation encountered in 
the testing of complex items, such as missiles or tor- 
pedoes, when tested by non-destructive techniques. Such 
items may be assumed to have some fixed probability of 
conforming to performance specifications on any given 
trial. This is called the “success probability” of the item. 
If k tests are performed on an item, the number of suc- 
cessful outcomes is a binomial random variable. It is 
assumed that the success probabilities vary from item to 
item according to some unknown probability distribution 
characterizing the production process of the items, and 
about which it is desired to obtain information. 

For this analysis it is assumed that the underlying 
distribution of the success probabilities is a member of 
the class of beta distributions which have the following 
form: 


Po<0 


f ree T(a + B) 


a “1 
rare, OR Se MSs 


P[p< Po] = 


a 


Po>l ’ 


where a and §£ are positive real parameters, the values of 
which are unknown. 

Estimates are obtained for two related functions of the 
underlying distribution of success probabilities. The first 
of these is the probability that an item will have a success 
probability less than or equal to a given value p,(0< 
Po <1), i.e. estimates are obtained of the function 
F(po|a,8) defined as 


T(a + §) Q-1 


)B- 1 
f° nara Tr(a)? dp, 


F(po| a,8) = (l-p 0< po<l. 


The second function is the ¢'" quantile of the distribution. 
Namely, for a fixede (0 <e< 1), estimates are obtained 
of the function 7¢€ |a,8) which is the solution to 


m (€ | a, 8) T'la + B) qi 1 
e=f Tare? “- p)F dp. 

The method of maximum likelihood does not provide a 
feasible solution to these problems. However, consistent 
asymptotically normal efficient (CANE) estimates are 
obtained and explicit estimates of the functions F(po| a,B) 
and m(e|a,8) are presented. 


Another problem examined is that of the optimum 
allocation of observations among a variable number of 
items. That is, the question of determining the optimum 
value of k, the number of observations per item, is 
investigated. The optimum value of k is defined to be 
that value which minimizes the variance of the asymptotic 
distribution of the estimates F(po|a,§8) and m(e{a,8) when 
viewed as a function of k. The minimizing value of k is 
finite and greater than or equal to two. The optimizing 
value which is a function of the parameters a and 6 is 
not obtainable analytically. Numerical computations have 
been performed and tables of the optimum value of k to be 
used in estimating F(p 0|a@,8) are presented for various 
values of po, @ and 8. Asymptotic expressions, which 
are relatively simple functions of k, are obtained for the 
variance of the estimates. 
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UNIQUE SUBDIRECT SUMS OF RINGS 
(L. C. Card No. Mic 61-1637) 


Lawrence Sherwin Levy, Ph.D. 
University of Llinois, 1961 


In most of the principal theorems about subdirect sums 
the summands are not unique up to isomorphism. In this 
thesis it is shown that by slightly restricting the definition 
of subdirect sum we can obtain subdirect decompositions 
having not only unique (up to isomorphism) components, 
but also elementwise unique kernels. 

Definition: A subdirect sum R of a set of rings {Ri} 
is irredundant if for each j the map r—{r;: ij} of R 
into the direct product of the set of rings {R;: i#j} hasa 
non-zero kernel. 

It is shown that irredundant subdirect sums of prime 
rings always have the above type of uniqueness, and that 
a ring is an irredundant subdirect sum of some set of 
prime rings if and only if it is a semi-prime ring in which 
every annihilator (2-sided) ideal is contained in a maxi- 
mal annihilator ideal. The properties of right rings of 
quotients are discussed. A new proof is given for the 
common multiple property which guarantees the existence 
of a right quotient ring. It is shown that a ring has a right 
ring of quotients which is semi-simple with minimum 
condition if and only if it is a subdirect of a finite number 
of rings which have a right quotient ring which is simple 
with minimum condition. The sum can be taken to be 
irredundant and is then unique. 

Finally, an extension of the concept of torsion is intro- 
duced: An element of a module is a torsion element if it 
is annihilated by some non-zero-divisor of the ring of 
operators. It is shown that torsion-free modules over 
rings with semi-simple (with minimum condition) quotient 
rings have structures which reflect the above mentioned 
subdirect decomposition of the rings, and that these 
modules have many of the fundamental properties of 
torsion-free modules over commutative integral domains. 
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REPRESENTATION OF ANY LARGE NUMBER 
AS THE SUM OF THIRTEEN SQUARES 
OF POSITIVE INTEGERS IN 
ARITHMETICAL PROGRESSION 


(L. C. Card No. Mic 61-804) 


Abdul-Aziz Kasim Nafoosi, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor Sarvadaman Chowla 


This paper is concerned with the representation of a 
large number as a sum of squares of integers which are 
restricted to lie in an arithmetic progression. One would 
expect in this more general case a result similar to the 
classical theorem (Lagrange’s Theorem) that every num- 
ber is a sum of 4 squares. While these results can be 
obtained for the general arithmetic progression, it is 
restricted in this paper so that the A. P. has 1 as its first 
term and B as the common difference. The exact state- 
ment is contained in (2) below. It is not claimed that the 
number 13, which occurs in this paper cannot be improved. 

The proof consists of two parts: 


(1) For B = 2, and with the help of the Gauss’s theorem 
(Every number is the sum of three triangular num- 
bers), it is shown that, any number can be expressed 
as the sum of at most ten squares of positive integers 
of the form 2x; +1. 


For B #2 (B prime) the proof is carried on according 
to the technique of the Hardy-Littlewood method. It 
is proved that any N> C(B), N = 13 (mod B) can be 
expressed as the sum of thirteen squares of positive 
integers of the form Bx; +1. The main part of the 
proof consists in showing that, for N > C(B), N = 13(B) 


f e” IN PS(9) R2(a)S(a)da40 


0 
. 2 ; 
Where T(a) =) e?7ium - R(a) “> eer e?71iugd 
i<m<p u< 4p” 
m=1i1(B) ué L2(z) 


S(a) an ») e2Tiy*ua 
i<y<p} 40 up 7? 
y=1 (B) ue L2(z) 
and L2(z) is the set of positive z which can be expressed 
as z =X," +x,” and x; = 1 (B) for i=1, 2. 








The interval (0, 1) is divided into major arcs (M) and 
minor arcs (m) using the Farey dissection. 


With the aid of (1), it is shown that 


s 
N=) m;* +U, +Uzt+yuUs where m; = y =1 (B), 


j=1 


13 
and ue L2(z) which is the same as N = ) (Bx; + 1)’. 
ee | 


Since the singular series, which plays an important part 
in the proof, depends upon primitive roots of unity and 
congruences, a number of results involving these concepts 
were obtained. 
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ON TOPOLOGICAL SEMIGROUPS 
(L. C. Card No. Mic 61-769) 


Reverend John Baptist Pan, S.J., Ph.D. 
St. Louis University, 1960 


A homomorphic equivalence relation R on a semi- 
group S is an equivalence relation such that if a,a*, 
b,b*e S, and a Ra*, b Rb*, then ab Ra*b*. An equiva- 
lence relation R defined on a semigroup S decomposes 
S into disjoint equivalence classes S/R. If R is homo- 
morphic, the set S/R is a semigroup with the operation 
defined as follows. For A,B,C e S/R, AB =C if for any 
ae A and b eB, abeC. 

Let n be the natural mapping from S onto S/R defined 
as follows: for any a e S, n(a) = A, where A is the 
equivalence class mod R containing a. 

With the foregoing definitions, we have obtained the 
following fundamental theorem of homomorphism for 
topological semigroups: 

If the semigroup S satisfies the condition A, viz. for 
every open subset U of S, the subset n™*[n(U)] is open, 
then the quotient set S/R is a topological semigroup with 
the quotient topology, and the natural mapping n from S 
onto S/R is an open topological homomorphism. Con- 
versely, if g is an open homomorphism from S ontoa 
topological semigroup T, then T is topologicaliy iso- 
morphic to the quotient semigroup S/R,, where Ry isa 
homomorphic equivalence relation defined as follows: 

a R, b if and only if g(a) = g(b). 

K semigroup S is said to be an inverse semigroup 
if every element of S has a unique inverse and a unique 
identity. In an inverse semigroup S, the identities com- 
mute with every element of S. 

The set of all elements having the same identity is a 
group and is called a maximal subgroup. The inverse 
semigroup S is partitioned into disjoint maximal sub- 
groups, and this partition defines a homomorphic equiva- 
lence relation R on S. 

We have obtained the following theorem. Let S/R be 
the set of all maximal semigroups, and let n be the natu- 
ral mapping from S onto S/R. If S fulfills the condition 
A mentioned above, then every maximal subgroup in S is 
closed if and only if S/R is a T,-space. 

A maximal subgroup N(e) is said to have a finite 
number of factors, if there is only a finite family of maxi- 
mal subgroups [N(e,),N(e.),...,N(en)] such that it is 
possible that N(e;)N(e;)c N(e), where i,j = 1,2,...,n. 

If an inverse semigroup S is such that every maximal 
subgroup has a finite number of factors, then every maxi- 
mal subgroup in § is closed. 
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ON TOPOLOGIES IN 
ORDERED VECTOR SPACES 


(L. C. Card No. Mic 61-1306) 


Anthony Louis Peressini, Ph.D. 
Washington State University, 1961 


Chairman: Helmut H. Schaefer 


Let <E,F> be a dual system over the real field and 
suppose that E is ordered by the cone K while F is 
ordered by the dual cone K' of K. The first part of this 
investigation concerns some of the properties of the 
topology on F of uniform convergence on the class 7», of 
order bounded subsets of E, that is, the y,.-topology. 
When F is a subspace of the space E> of order bounded 
linear forms on E, the y,-topology is compatible with the 
linear structure of F and is denoted by o(F,E). A list of 
some of the results that have been obtained in this inves- 
tigation now follows. 

If K is generating, then K is a strict y,-cone and K' 
is normal for o(F,E). o(F,E) is consistent with the dual 
system <E,F> if E is a full subspace of F*. Suppose 
that K is weakly closed and generating, then o(F,E) is 
normable (resp. metrizable) if and only if E has an order 
unit (resp. K has a countable exhausting subset). It fol- 
lows that if E is an almost archimedean vector space with 
an order unit and E is a full subspace of E**, then E is 
reflexive for ‘Jo. Results concerning the product, locally 
convex sum, and quotient topologies of spaces equipped 
with the y,-topology have been obtained. 

Suppose that E is a vector lattice and that K' is 
generating in F, then the y,-topology on E is compatible 
with the linear structure of E and is coarser than any 
topology finer than o(E,F) for which the lattice operations 
are continuous. If K is weakly closed and E is a sub- 
lattice of F>, then the lattice operations in E are con- 
tinuous for o(E,F). Conditions under which o(E,E*) is the 
only topology finer than o(E,E*) for which E is a locally 
convex lattice have been determined. If E is a lattice 
ordered locally convex space, which is normed or which 
has an order unit, then the lattice operations in E are 
weakly continuous if and only if E is finite dimensional. 

If F is a vector lattice which is complete for o(F,E), 
then F is order complete. If F is order complete as a 
sublattice of E>, then B is a band in F if and only if B is 
an o(F,E)-closed ideal in F. It follows that if H is an 
ideal in F, then the closure of H for o(F,E) coincides 
with the band generated by H in F. If F is an ideal in E?, 
then the completion of F for o(F,E) is the band in E> 
generated by F. 

Suppose that <E,,F,>, <E,,F,> are dual systems 
over the real field and that u is a linear mapping of E, 
into E, that is continuous for o(E1,Fi) and o(E2,F2). 
Then u is continuous for o(E,,F,) and o(E,,F,) if and 
only if the adjoint u' of u is order bounded. By making 
use of this result, some information has been obtained 
concerning the order structure of the space of all con- 
tinuous (resp. weakly continuous) linear mappings of a 
locally convex lattice E, into a locally convex lattice E,. 

The second part of the investigation is devoted to the 
study of some of the properties of the finest topology on a 
set E for which each member of a given class of filters 
converges to a preassigned limit in E. A general method 
of constructing this topology is given and the results that 





are obtained are applied in two particular cases. In the 
first application we obtain the finest topology J, on an 
order complete vector lattice E for which each order 
convergent filter on E converges to its order limit. The 
second application yields the finest topology . a ona 
vector lattice E for which each relatively uniformly star 
convergent sequence converges to its order limit. Several 
results relating these topologies to the order topology 9J, 
and to o(E,E*) have been obtained. 
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ESTIMATION OF PARAMETERS IN SYSTEMS 
RELATED TO THE OBSERVATIONS BY 
AN UNKNOWN MONOTONE TRANSFORMATION 


(L. C. Card No. Mic 61-1246) 


Edward Burton Perrin, Ph.D. 
Stanford University, 1961 


A nonobservable dependent variable z is related to 
two observable independent variables x and y bya 
known function g involving values of the unknown parame- 
ters 61, ... ,0,%; i.e., z = g(x,y; 6:, ... ,0y%) where z 
is nonobservable, 6,, ... ,8, are unknown, and x and 
y are observable variables whose values can be chosen 
by the experimenter. Another variable M(z) is observ- 
able experimentally; the function M is unknown except 
for being monotonic in z. The problem is to estimate and 
test hypotheses on @,, ... ,6, through the choice of values 
for x and y and the corresponding observations on M(z). 
This is a familiar problem in bioassay and pharmacology. 
The variable z is the hypothetical number of activated 
drug receptors in an organism, and M(z) is a related 
measurable biological response. The function g ex- 
presses the synergistic effect of two competing drugs with 
dose levels x and y. 

Conditions for the estimability of 61, ... ,6, are 
investigated first. Then Robbins-Monro stochastic ap- 
proximation procedures in conjunction with maximum 
likelihood techniques are utilized to obtain estimators for 
61, ... ,9,% and their large sample distribution theory. 

A goodness of fit procedure is proposed to test the validity 
of the hypothesized relation g, and similar proposed 
methods permit the testing of a parametric form for 
M(z). These techniques are applied to two pharmacologi- 
cal models for drug synergism, competitive and non- 
competitive antagonism. The final section is devoted to 
a comparison of the asymptotic distribution theory with 
the exact finite sample size theory in a special case. 
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EXPONENTIAL POLYNOMIALS 
ON COMMUTATIVE SEMIGROUPS 


(L. C. Card No. Mic 61-1254) 


Jeremy Judah Stone, Ph.D. 
Stanford University, 1961 


Let S be a commutative topological semigroup with 
identity. For a in S the translation operators T, are 
defined on functions f on S by [T, f](x) = f(x +a). It is 
shown that if S is a group, a necessary and sufficient 
condition for a continuous function f to have its translates 
span a finite-dimensional space is for f to be in the 
algebra generated by continuous functions satisfying 
W(x + y) = w(x) + wy), x, ye S or X(x + y) = X(x) X(y), 
x, ye S. Some results of this nature are established con- 
cerning commutative topological semigroups. A continu- 
ous function f on a topological semigroup S is called 
uniformly algebraic if there exists a polynomial P such 
that P(T.,) f =0 for all a. Consideration of the functions 
fpa defined on integers by fpa(n) = f(b + na) yields a 
characterization of the uniformly algebraic functions. 

A special class of uniformly algebraic functions turns out 
to be the class of functions f, sometimes called poly- 
nomials, such that {f,, |b ¢ S, ae S} are polynomials 
in n of uniformly bounded degree. These functions are 
discussed in some detail. In general they constitute a 
wider class of functions than the algebra generated by 
additive functions and constants, a more restrictive notion 
of polynomial. A necessary and sufficient condition on 
locally compact groups for these classes of polynomials 
to be equal is given. Finally a few applications of the 
theory are described. 
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MULTILINEAR ALGEBRA IN 
ABELIAN CATEGORIES 


(L. C. Card No. Mic 60-6332) 


Robert James Troyer, Ph.D. 
Indiana University, 1960 


Multilinear algebra occurs in categories of quite 
different nature. For example, multilinear algebra occurs 
in the category Yr of R-modules, where R is a com- 
mutative ring with unit element. Moreover, if X isa 
topological space and A is a sheaf of CamRER ATIVE rings 
over the base space X, the category go of sheaves of 
A-modules over X has a multilinear algebra. 

An important question then arises -- In what kind of 
categories does multilinear algebra occur? As a first 
step toward the general investigation of these questions, 
this paper will look for conditions under which the tensor 
product exists in a given category. There are good indi- 
cations that, if reasonable notions of tensor product exist, 
the other notions of multilinear algebra will follow. 

The investigation, thus far, has led to the surprising 
result that the existence of a functor k satisfying certain 
requirements seems to be more important than the con- 
ditions that must be put on the category. If such a functor 


exists, we define the tensor product E @ F of any two 
k 





objects E,Fe @ with respect to k. The following two 
examples will make this clear. 

In the category €p , the bifunctor “Hom” from 
Cr x Gp ~€p satisfies the above mentioned require- 
ments. The reason is that the usual tensor product, 


denoted by E@F, 
R 
following property: For any R-module N , 


of two R-modules E and F has the 


Hom p(E 4 F) -- Hom p(E,Hom p(F,N)). More precisely, 
7 by ha ; 


where A is an R-module, then the two functors hE@rF 


if one denotes the covariant functor Hom R(A, 


and h,h, are functorially isomorphic. Here hh, de- 
notes the covariant functor Hom p(E,Homp(F,_) . This, 
of course, is well known. It is not so well known that the 
same situation occurs in the category eo , 

Cy , which 


associates to every two A-sheaves F and N, the sheaf of 


Consider the bifunctor Hom : e x ¢> ~ 


germs of homomorphism of F into N. Let E ® F denote 
A 
the usual tensor product of two A-sheaves E and F. If 
_) by ho, 
A 
where Ce @y , then the two functors hp, ® rp and hghp 


one denotes the covariant functor Hom(C, 


are functorially isomorphic. 


Now consider the general situation. Let @ be a cate- 
gory. One may then ask if there is a bifunctor k: ¢ x 
@ — @, which has the following property: There is an 
object Te @ such that the two functors hek, and hy are 
functorially isomorphic. (Of course, reasonable conditions 
on both the category @ and the functor k are assumed.) 


This object T will then be denoted by E ® F and called 
k 


“The tensor product of E and F with respect to k.” 


As indicated above, in the categories {, and oh , 


the question is to be answered in the affirmative. In Zp, 
k =Hom and E @ F-E ® F, while in gk = Hom 

Hom x — 
and E ° F=E % F. 


Hom 

Chapter I begins with the definition of tensor product 
in an additive category ¢ (with respect to a given bi- 
functor k:€ x @—@). This is followed by the state- 
ment and the proof of the uniqueness of tensor product. 
The remaining sections of this chapter concern them- 
selves with the true role of the functors Hom and Hom 
in defining the notions of tensor product in the special _ 


categories Cr and e , respectively. In particular, the 
functorial isomorphism between the functor he hy and 
he Q F will be proved where E ® F again denotes the 

A 


usual tensor product of two A-sheaves E and F. For 
this proof the notion of bilinear sheaf mapping will be 
introduced. The general uniqueness proposition will make 
it evident that the usual definition is equivalent to the cate- 
gorical definition in the special categories Zp and gy, 
where the bifunctor k is chosen to be Hom and Hom, 
respectively. 
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Chapter II deals with propositions from category theory 
that are needed in the remainder of the paper, but are not 
commonly found in the literature. In addition, new notions 
of “presheaf and bilinear presheaf mappings” of one 
arbitrary category into another will be introduced. 

In the first section of Chapter III the bifunctor Hom in 


the category gy is more closely investigated. More pre- 


cisely, the existence proof for a F is written out, 
om 


based on the categorical definition of tensor product in 
terms of the bifunctor Hom. Although this work is not 
necessary from a strictly logical point of view, it is the 
basis for the existence proof in an arbitrary category. 
Furthermore, it gives an entirely different construction 


for the tensor product in ¢ : from that which is usually 


given. In the next two sections, the general case is con- 
sidered. Let ¢ be an arbitrary category and K a bi- 
functor from ¢ x  ~ ¢. (Assume both € and k satisfy 
reasonable conditions.) Here the existence proof for the 
tensor product, with respect to the functor k is examined. 
The examination is based on the insight gained in the 


existence proof in ¢: with regard to the functor Hom. 


In Chapter IV, a glimpse into future work on the sub- 
ject is given. 
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BIFURCATION OF AN INVARIANT MANIFOLD 
FROM A PERIODIC SOLUTION 
OF A DIFFERENTIAL SYSTEM 


(L. C. Card No. Mic 60-5614) 


Fred Scott Van Vleck, Ph.D. 
University of Minnesota, 1960 


Consider the real autonomous system (1) dx/dt = f(x,y) 
where is a real parameter and x,f are (n+1)-vectors. 
f is assumed to have second partial derivatives with 
respect to x which are continuous in (x,y). Assume that 
the system has a periodic solution x = ¢(t) for all » and 
that the characteristic exponents of (1) based on ¢ have 
zero real parts for yu = 0. No restrictions are placed on 
the imaginary parts. Under certain restrictions an 
n-manifold in the x-space bifurcates (branches off) from 
the fixed periodic solution for values of u near zero. 
This manifold is homeomorphic to the product of the 
(n-1)-sphere and the 1-sphere, and contains the periodic 
solution in its interior. 

The technique used to show these results consists of 
constructing a transversal plane 7 to the given periodic 
solution ¢ of (1) at a point x = $(t), and considering the 
mapping T,, of 7 into itself which is defined by following 
a solution of (1) starting at a point on 7 until it strikes the 
transversal again after a time very nearly equal to the 
minimal period of ¢. x is a fixed point of this map. This 
leads one to consider, after suitable normalizations, 
transformations of the type y = (1+u)A(u)x - Q(x,u.) where 
A(u) is an orthogonal matrix. If Q = P(x,u)Ax where P 
is real valued, 0< P< M|x|, 9P/@x‘ is continuous in 
(x,u), and (grad P,x) > 0 for x + 0, then for small posi- 





tive y there is a Lipschitz continuous surface which is 
homeomorphic to the n-sphere S”, is convex with respect 
to the origin, and TySy, =Sy. This is shown by applying 
the Schauder fixed point theorem to a family of functions 
defined on S” which have a bounded Lipschitz constant. 
This family is a compact subset of the Banach space of all 
continuous functions defined on the n-sphere. If n = 2, 
and Q satisfies a similar set of hypotheses, it is shown 
that there exists a surface of class C* + Lipschitz which 
has the above properties and which is left invariant by T,. 
Here the Schauder theorem is applied to a conditionally 
compact subset of the family of C * functions defined on S™. 
The map T,, defined by the system (1) is a homeo- 
morphism in a neighborhood of the origin, and has the 
same regularity properties as the solutions of (1). Also 
the characteristic roots of the Jacobian of the transfor- 
mation T,, are the characteristic multipliers of (1) based 
on ¢ other than the one known to be one. From this suffi- 
cient conditions are given for the linear terms of the map 
corresponding to (1) to be of the form given in the hypothe- 
ses of the mapping theorems. The conditions which must 
be imposed to insure that Q is of the correct form are 
not readily discerned. However, for systems of the form 
(2) x' = B(u)x - xh( |x|*,u) and w'=1 together with the 
identification w— w+l, the discussion is continued. Here 
x is an n-vector and h(p,y.) is assumed to have derivatives 
with respect A x which are continuous in (x,y), 0 < 
h(p, #) < Mp”’’, and 8h/ap > O for p # 0. The equation 
= B(u)x is assumed to have a fundamental matrix 
xit) = = eA(u)t O(t,u) where X(0) =I, O(t,u) is an ortho- 
gonal matrix, and A(u) is a continuous real valued non- 
negative function of which is zero if and only if yp = 0. 
Then the theorem on mappings is applied to obtain the 
existence of an invariant n-manifold around ¢. Several 
examples are given and applications to second order sys- 
tems where @' is constant are discussed. 
Some discussion is given for bifurcation from a critical 
point rather than from a periodic solution. 
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SINGULARITIES OF HARMONIC FUNCTIONS 
OF THREE VARIABLES GENERATED BY 
A WHITTAKER-BERGMAN OPERATOR 


(L. C. Card No. Mic 61-1260) 
Alvin Murray White, Ph.D. 
Stanford University, 1961 


One considers harmonic functions of three real vari- 
ables x,y,z generated by the Whittaker-Bergman integral 


f(u,o)de , 


operator F(x,y,z) = 5 J 
\o| =a 


(see Bergman, Integral operators..., 


u=X+ 5 (iy+z)¢ 


1», 1 
+ 5 (iy-z) re 
Ergebnisse der Math. Wiss., vol. 23, Springer-Verlag, 


1960, Chapter II). This integral operator defines, in some 
open \set, one-valued harmonic functions which can be 
extended by analytic continuation to multivalued harmonic 
functions. The notion of regular and singular points of 
these functions is introduced. Then in the first two parts 
of the paper one characterizes the locus of possible 
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singular points in the case where the associate function 
f(u,¢) is rational. In the third part of the work, based on 
previous results, an arbitrary harmonic element of x,y,z 
given by a series development in a neighborhood of (0,0,0) 
is considered, and one proves a theorem concerning the 
relation between the coefficients of the series development 
and the locus of possible singularities of the multivalued 
harmonic function defined by the element. The locus of 
singularities is, in general, an algebraic curve. Some 
examples and problems complete the work. 
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VARIABLES SAMPLING INSPECTION 
PROCEDURES WHICH GUARANTEE ACCEPTANCE 
OF PERFECTLY SCREENED LOTS 


(L. C. Card No. Mic 61-1262) 


Walter Max Woods, Ph.D. 
Stanford University, 1961 


This paper establishes variables inspection procedures 
which guarantee that lots with no defective items will 
always be accepted. The sampling inspection problems 
are posed in a hypothesis testing framework. 

When an upper specification limit U is given and the 
quality characteristic X is assumed to have a normal 
distribution with known variance the recommended pro- 
cedure for inspecting the lot is to reject the lot if and 
only if (U * = 





< K and X/,) > U where X(,) = 


max ime, ... » Xn} and K is a constant chosen to give the 
test the desired significance level. The joint distribution 
of these two test statistics can be expressed in terms of a 
sum of singly truncated normal random variables. This 
distribution is partially tabulated in this paper by using an 





Edgeworth series. Some of these results were found to 
agree to three digits with existing results which were de- 
rived differently. 

When the quality characteristic is assumed to be 
normal with unknown mean and known variance, and upper 
and lower specification limits U and L respectively are 
given, the recommended test procedure is to reject the lot 
if and only if X,,)<L or Xi,) >U and | “24 - X| >K 
where X,,) = min{ X,, ... , X,} and K is a constant 
chosen to give the test some desired significance level. 
The joint distribution of these test statistics involve the 
distribution of a sum of doubly truncated normal random 
variables. This distribution is partially tabulated in this 
paper by using an Edgeworth series, and is found to agree 
to three digits with existing results which were derived 
differently. 

When the quality characteristic is assumed to be 
normally distributed with unknown variance and a single 
upper specification limit U is given, the recommended 
procedure for testing the lot is to reject the lot when 
wn X*+°'> t. and X(q) > U. The joint distribution for 
these test statistics involves the distribution of a 
“truncated” t-statistic. Methods for estimating this dis- 
tribution are discussed, and a bivariate Edgeworth series 
representation is derived. 

A test procedure is derived when the quality charac- 
teristic is assumed to be normal with unknown variance, 
and upper and lower specification limits are given. 

A procedure is developed for the case when the dis- 
tribution of the quality characteristic is assumed to belong 
to a one-parameter exponential family and a single specifi- 
cation limit is given. A decision theoretic aspect is also 
discussed for this case and the procedure is shown to be 
Bayes against a class of a priori distributions. 

Microfilm $2.75; Xerox $6.20. 129 pages. 
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THE DEVELOPMENT OF A KEYBOARD 
IDIOM IN ENGLAND DURING THE ENGLISH 
RENAISSANCE. (VOLUMES ONE-THREE). 

Volume Two: Keyboard Music of 
Royal Appendix 56. 
Volume Three: Thematic Index. 


(L. C. Card No. Mic 60-4680) 


Robert Lee Adams, Ph.D. 
Washington University, 1960 





Chairman: Lincoln B. Spiess 


This study is concerned with the development of a key- 
board idiom in the virginal music of England during the 
sixteenth and first half of the seventeenth centuries. Study 
of the extant manuscripts dating from the middle of the 





sixteenth century shows that the composers of that time 
were already making extensive use of such keyboard 
techniques as scales, ornamentation, various devices for 
filling in the harmony, Freistimmigkeit, and rhythmic de- 
vices. The style of the music is very advanced for its 
time. 

The latter virginalists of the latter part of the six- 
teenth century ard the first half of the seventeenth cen- 
tury used the techniques of the earlier virginalists as a 
basis on which they elaborated and developed the keyboard 
techniques while producing an entirely musical composi- 
tion. After this apex in the development of virginal music, 
the time of the Restoration sees a decline in the use of the 
instrument and in the techniques of the earlier virginal 
writing. As traces of the virginal style disappear one 
sees a French influence on the composers as they worked 
toward a true Baroque keyboard style. 
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Volume Two of the study is a transcription of the key- 
board music appearing in Royal Appendix 56, a manuscript 
belonging to the British Museum and one of the earliest 
extant English keyboard manuscripts. It contains twenty 
anonymous keyboard pieces. 

Volume Three is a thematic catalogue of all the avail- 
able virginal manuscripts. Each piece is catalogued ac- 
cording to its composer including the incipit of the music 
and a concordance of manuscripts in which each composi- 
tion appears. The compositions are also cross-indexed by 
title and manuscript. 

Microfilm $7.95; Xerox $28.35. 628 pages. 





VIOLIN CONCERTO 
(L. C. Card No. Mic 60-6427) 


Sister Marie Anne Cecile Daigle, S.N.J.M., D.M.A. 
University of Southern California, 1960 


Chairman: Professor Stevens 


Scored for solo violin with large orchestra, this three- 
movement concerto employs harmonic treatment in con- 
temporary style, with clearly defined tonal centers and 
occasional suggestions of polytonality. The composer at- 
tempts to achieve textural balance and contrast of con- 
trapuntal and chordally based sections and interrelated 
homophonic-polyphonic parts. Rhythms are vigorous and 
vital, often complex, with frequent necessary meter 
changes, especially in the Adagio. Virtuosic resources of 
the solo violin are called for as well as an expressive 
cantilena. The orchestra is both a support and a partner 
of the solo violin. Though not numerous, tuttis still form 
an integral part of the whole. The colors and soloistic 
possibilities of the individual orchestral instruments are 
exploited. 

Considerations of structural logic are important to the 
composer. The three movements are separated but com- 
plementary. First movement, Andante maestoso, based 
firmly on B tonality, is in a modified sonata-allegro form; 
the adagio, in E-flat minor, is a set of variations ona 
Ukrainian folk melody. The finale, Vivace scherzando, 
again in B tonality, is a large rondo in which the first the- 
matic complex is derived from the introduction to the first 
movement; the second theme is based on its first thematic 
complex, rhythmically changed, and the third thematic 
complex is built from two scherzolike Ukrainian folk song 
fragments. 

Announced by first and second horns, the martial in- 
troductory motive of the Andante maestoso develops into a 
three-trumpet fanfare supported by sustained brass and 
timpani. The solo violin enters in two short cadenzalike 
figures, expanding and developing the first motive. The 
first thematic complex is initiated by the solo violin on the 
G string; the second theme is a long-lined cantabile first 
heard in the high register of the solo violin, beginning in 
the aeolian mode on A, with a harmonic background in F- 
sharp minor. The development, improvisational in char- 
acter, derives mainly from the introduction and motives of 
the second thematic complex. Telescoped with the devel- 
opment, the recapitulation opens as the first movement 
violin cadenza, employing the introduction motive in domi- 








nant relationship, but returning to tonic tonality. The re- 
turn of the first thematic complex is abbreviated, working 
through a rising sequence of tonalities based on G, A, and, 
finally, second thematic complex in B tonality but inverted. 
The coda reminisces briefly on the first theme, tonic to- 
nality, and climaxes in the solo violin through sequences 

of rising triplet figures, first heard at the entrance of the 
solo instrument. 

The adagio variations on the Ukrainian folk melody as- 
sume an archlike form. The key scheme is: E-flat minor, 
A-flat minor, D minor, A minor, C sharp (D-flat minor) 
and E-flat minor. The D minor and C-sharp minor varia- 
tions are an Allegretto derived from theme fragments; the 
C-sharp minor variation is an inversion of the D minor. 

The final rondo makes use of the introductory motive of 
the Andante maestoso as first thematic complex but 
changed in character, in lighter mood, and given out by the 
strings—B tonality. The second thematic complex, also 
opening on B, is a variation of the first movement’s first 
theme. The third thematic complex is folk-tune based. 
Transitions and the cadenza of this movement rise out of 
the opening motive of its first folktune fragment, some- 
times in major, sometimes in minor. The second folk 
melody of the movement shows an affinity with the first 
theme of the rondo and with the second movement Adagio 
melody. In the recapitulation, the second thematic complex 
appears first in a subdominant relationship on E, but later 
arrives in the tonic. The final coda unites first and third 
themes in stretto effect, with a last reference to the second 
theme in augmentation in the brass. 

Microfilm $2.75; Xerox $6.20. 128 pages. 


THE BARYTON TRIOS OF TOMASINI, 
BURGKSTEINER, AND NEUMANN 
[with] MUSICAL SUPPLEMENT. 


(L. C. Card No. Mic 60-6986) 


Efrim Fruchtman, Ph.D. 
The University of North Carolina, 1960 


Supervisor: Glen Haydon 


The baryton, combining viol- and zither-type mecha- 
nisms within the single instrument, had a recorded history 
dating from the middle of the 17th century. The earliest 
known music for the baryton are the tablatures in the 
Kassel Landesbibliothek. This manuscript bears the in- 
scription: “Allen mise fur le Baryton le 24 April 1670.” 
These tablatures are for solo baryton and have the appear- 
ance of keyboard music, with the upper staff carrying the 
bowed part and bass line meant for the underlying strings. 

This type of scoring for the instrument persisted 
throughout its history. L[lustrative of this are the published 
tablatures: IX Partien auf die Viola Paradonby J. G. Krause 
of ca. 1700; the cassations by Fauner, Ziegler, Deleschin, 
and unknown composers found in the manuscripts at the 
monastery of Schlag] and in the manuscripts from the pri- 
vate collection owned jointly by Dr. Josef Fiala and Frau 
Isolde Ahlgrimm of Vienna, and which date from the latter 
half of the 18th century; and the manuscript compositions 
by Hauschka in the Vienna National Library, presumably 
dating from the term of the 19th century. 
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The greatest extant fund of music for the baryton, how- 
ever, is that which was composed for Prince Nicholas 
Esterhazy by Haydn and other musicians in his service. 

Three sets of divertimenti for baryton or violin, viola 
or violin, and violoncello are the subject of this study. 
Each set contains 24 divertimenti. One set is by Luigi 
Tomasini (1741-1808), and the other two sets are unsigned 
but attributed to Burgksteiner and Neumann. These 
Esterhazy compositions, which are contemporaneous with 
those from the Schlagl and the Ahlgrimm-Fiala collections, 
demonstrate a much different style of writing for the 
baryton. The music is scored for the baryton in much the 
same way one would score for the first violin in a chamber 
ensemble of the time. The under-instrument of the baryton, 
when employed at all, is used to produce tones to provide 
an occasional bass note or group of bass notes. In con- 
trast, the music for solo baryton composed outside the 
influence of the Esterhazy court requires the constant use 
of the underlying strings to provide the music’s structural 
bass. 

Even though the principal part in the divertimenti a tre 
is scored for the archaic baryton, these compositions are 
characteristic in style of the era in which they were 
written. Their formal plans are no different from those 
found in other divertimenti. They contain slow and fast 
bipartite sonata form movements, theme-and-variations, 
rondo movements, and minuet-with-trio movements, as 
well as other song form-with-trio movements. 

Most of the music is written in the keys of G, A, and D, 
these keys being best suited to the mechanism of the in- 
strument. Harmonic materials, characteristic of the pe- 
riod, are mostly diatonic with some use of secondary domi- 
nants, Neapolitan and augmented sixth chords. Rhythm is, 
for the most part, regular and periodic. There are ex- 
amples, however, of the uneven phrase groupings found in 
the music of Haydn. Among the dance rhythms used are 
the minuet, polonaise, and siciliana. 

These divertimenti contain a variety of melody types. 
There are adagio melodies in subdivided meters that are 
reminiscent of baroque style; there are melodies of the 
more characteristic “singing allegro” type; and there are 
melodies with the terseness of fugal themes. Texture is 
almost invariably homophonic. 

These divertimenti were Gelegenheitsmusik, and to 
some degree were tailored in style and technique to meet 
the requirements of Prince Nicholas and his Lieblings- 
instrument, the baryton. Characteristic of these compo- 
sitions are their simplicity of structure, miniature pro- 
portions, and straightforwardness of expression. As 
divertimenti they fulfill their function and reflect the skill 
and insight of their creators. They also reflect the high 
level of artistic taste of their noble owner. 

Microfilm $3.00; Xerox $10.60. 232 pages. 











THE APPLICATION OF CERTAIN TYPES 
OF ELECTRONIC EQUIPMENT TO THE 
TEACHING OF MUSIC. PART I. 
(PART II: A HANDBOOK FOR THE 
HELP AND GUIDANCE OF TEACHERS 
OF APPLIED MUSIC). 


(L. C. Card No. Mic 61-364) 
Robin Frederick Gatwood, Ed.D. 
New York University, 1960 


Purpose of the Investigation 





This investigation attempts to determine how certain 
types of electronic equipment can be used in the teaching 
of applied music. It concerns four specific problems: 


1. To extract from pertinent literature statements 
concerning the functions of tape recorders, elec- 
tronic tuners, Stroboconns, commercial recordings, 
and public address systems in the teaching of ap- 
plied music. 


To determine where this equipment is being used in 
teaching. 


To obtain from teachers: (a) an appraisal of the 
“stated functions” of the equipment; (b) statements 
of new functions discovered by the teachers; and 
(c) statements concerning problems in the use of 
such equipment. 


4. To prepare a handbook for the use of the equipment. 
This investigation considers only the five types of 


equipment listed above. It does not deal with relative 
merits, comparative costs, or comparisons of similar 


types. 


Procedures 





1. The investigator searched periodicals in the fields 
of music and audio-visual education, radio and electronics 
for statements concerning the possible use and functions of 
the various electronic devices in the teaching of applied 
music. These statements were extracted and placed in a 
master list of functions for each type of equipment. 

2. He consulted the Audio-Visual Aids Committee of 
the Music Educator’s National Conference to determine 
where the various types of equipment were being used. 
This organization furnished the names and addresses of 
two hundred teachers using some or all of the equipment. 

3. He mailed the questionnaire to these teachers who 
were asked to appraise the statements of function, suggest 
additional functions, and list problems involved in the use 
of the equipment. 

4. In writing the handbook, the investigator reduced the 
validated statements of functions to a list of basic functions 
for each type of equipment and developed a technique of 
use for each of the devices. be 


Findings 


Research in this field has been limited. The returned 
questionnaires indicated the percentage of use of these five 
types of equipment. The majority of the stated functions 
for the various teaching devices were considered valid by 
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the respondents with the exception of the public address 
system. It was eliminated from the handbook. 

The tape recorder has seven basic functions in the 
teaching of applied music and is useful in dealing with all 
aspects of performance. Its diagnostic value is affected 
by the quality of the equipment used and acoustical proper- 
ties of the rehearsal room. 

Commercial recordings have nine basic functions. 
Their value is conditioned by the quality of reproduction. 

The Stroboconn has four basic functions and is indis- 
pensable in bringing intonation problems to the attention of 
the student. Supervision will bring about ear rather than 
eye training. 

Electronic tuners have five basic functions. 

The handbook discusses the necessity for high fidelity 
reproducing equipment for full utilization of commercial 
recordings and explains the types available. 


Conclusions and Recommendations 








The electronic devices considered in the handbook can 


make definite contributions to the teaching of applied music. 


Any teaching aid involves a technique of use peculiar to 
that device. The general procedures for the use of any 
audio-visual aid in teaching also apply to the use of these 
devices. 

The use and administration of these aids should follow 
the evolving patterns and trends in the handling of audio- 
visual aids in the schools. 

There is need for experimental studies to determine 
the qualitative and quantitative value of these devices in 
the teaching of music. Much has been written, but little 
experimental research has been conducted. This study 
serves a partial need, but investigation should continue. 

Microfilm $3.95; Xerox $13.95. 307 pages. 


VOLUME I: SELECTED UNPUBLISHED 
SYMPHONIES OF THE MANNHEIM SCHOOL 
FOR USE IN TRAINING SCHOOL ORCHESTRAS. 
VOLUME II: MUSICAL SCORES. 


(L. C. Card No. Mic 60-6204) 


Walter Louis Haderer, D.M.A. 
University of Southern California, 1960 


Chairman: Professor Rush 


The purpose of this study was to locate, procure, 
evaluate, and make available in score form unpublished 
orchestral literature which could be effectively used for 
training school orchestras. 

Research revealed that great quantities of works by 
composers of the last half of the eighteenth century were 
extant. Much of this music could serve as an excellent 
medium for training students in the performance of classic 
symphonic literature. The task of careful evaluation made 
it necessary to limit this study to music for large ensem- 
bles, specifically the string orchestra and the chamber 
orchestra and to choose works of composers of one area 
or school, 

Requests to several libraries listed in the Denkm4ler 
der Tonkunst in Bayern, Dritter Jahrgang, Band I, as de- 
positories of many unpublished symphonies by Mannheim 








School composers resulted in the acquisition of thirty 
complete works on microfilm. In the interest of thorough 
analysis and subsequent thorough evaluation, an arbitrary 
selection of fifteen symphonies was made. Composers 
represented include Johann Stamitz, Franz Richter, 

Ignaz Holzbauer, Carlo Toeschi, Anton Filtz, Christian 
Cannabich, and Karl Stamitz. Four of the symphonies were 
for strings only. The remaining eleven included various 
combinations of pairs of wind instruments in addition to 
the strings. 

Exhaustive examination by analysis and laboratory per- 
formance of these Mannheim School symphonies convinced 
this writer that they are effective media for training or- 
chestras in the performance of classic symphonic litera- 
ture. It is suggested that these compositions are of great 
enough interest historically, melodically, rhythmically, 
structurally, harmonically, and stylistically to warrant 
their inclusion in the repertoire of good training or- 
chestras. 

Historically, the contributions of the Mannheim School 
of composers to the development of the orchestra and or- 
chestral form are well recognized. Melodically, there are 
many examples, such as the Andante from the Toeschi 
Symphony in C, No. 7, which are enjoyable for both the 
performer and the listener. Rhythmically, the syncopa- 
tions and breadth of variety add interest and challenge for 
music students of all ages. Structurally, the early bipartite 
and tripartite sonata forms used can easily be analyzed 
and recognized by the students. Harmonically, the sparing 
use of altered chords or unusual modulations assists 
players to hear chords easily, and thus establish a solid 
foundation for accurate intonation. Stylistically, the or- 
chestration style employing homophonic and occasional 
fugal treatment provides the student with a good back- 
ground for the more complicated style of symphonic liter- 
ature. 

Laboratory performances have proved that the sym- 
phonies for string orchestra are most practical and bene- 
ficial due to their adaptability for diversified use. High 
school orchestras should be able to master their technical 
problems. In the chamber orchestra symphonies the per- 
sistent use of the high registers for the horn and clarino 
parts frequently requires advanced wind instrument players. 
Performance problems found in several chamber orchestra 
symphonies were of such limited demands that they are 
easily adaptable for use with junior high school orchestras. 
The remaining symphonies could be used by senior high 
school groups with the exception of two whose wind instru- 
ment parts would challenge even the good college per- 
former. 

In keeping with eighteenth century performance prac- 
tices, careful attention should be given to interpretation of 
ornaments and rhythms. If the authenticity and beauty of 
these symphonies are to be preserved, all publications 
must include annotations for use by both conductors and 
performers. 

The quest for new and interesting orchestral training 
material has become even more apparent. To meet this 
need similar studies are recommended, since there still 
remain quantities of music which should be examined and 
evaluated, not only from other Mannheim School composers 
but also from their contemporaries in other countries of 
Europe. Microfilm $3.60; Xerox $12.60. 277 pages. 
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THE MUSICAL MEASURE AS DISCUSSED 
BY THEORISTS FROM 1650 TO 1800 


(L. C. Card No. Mic 61-1230) 


George Louis Houle, Ph.D. 
Stanford University, 1961 


This study of theorists’ discussions of the musical 
measure from 1650 to 1800 considers the measure as 
written, heard, and performed in a period when not only the 
measure but modern notation evolved into its present form. 
The basic impulse of musical rhythm, the beat, is indicated 
to the performer through the measure. Conversely, the 
time signatures, bar lines, and patterns of performers’ 
articulation in a composition are determined by the com- 
poser’s perception of the beat. The study of the musical 
measure therefore involves a study of the basic substance 
of rhythmic flow, as well as the mechanics of notation and 
performers’ phrasing and articulation. 

The origin of the measure is to be found in sixteenth- 
century mensural notation, both in the mensuration signs, 
some of which were later used as time signatures, and in 
the observance of the tactus. Bar-lines, when used in the 
sixteenth century, frequently set off notes equal to the time 
of the tactus, and these notes grouped between bar-lines 
were referred to as “the measure of the tactus.” The 
tactus, which means “beat,” was frequently equivalent to a 
moderate, comfortable beat in the sixteenth century, but 
was subdivided in the seventeenth century into two or even 
four such beats. It was sometimes beaten with even up and 
down motions and sometimes with strokes in the time ratio 
of 2:1, providing a distinction between duple and triple 
measures. New signs, which are now called time signa- 
tures, were invented to signify the notes found in these new 
measures. Part I of this study discusses the notation of 
the measure as it developed from sixteenth-century men- 
sural notation into our modern symbols. In addition, time- 
beating patterns for the measures and various non- 
metrical connotations of time signatures are discussed. 

Part II discusses theorists’ concepts of perceptible, 
ordered relationships of notes, or metrical relationships, 
as heard by musicians and used in determining notation. 
One theory of note relationship, rhythmopoeia, was based 
on classic Greek and Latin quantitative poetic meters, 
whose long and short syllables were translated into long 
and short notes. Although discussed by many theorists, 
and indicating the strong interest of musicians in finding 
some explanation of measure groupings, this was an un- 
successful attempt at explaining note relationships. The 
theory of the quantitas intrinseca, which adequately de- 
scribed the intrinsic relationship of notes, was formulated 
by some of the eighteenth-century theorists. This became 
the basis of the consistent placement of bar-lines. 

The performance of the measure through phrasing and 
articulation is discussed in Part II. Rhythmic organiza- 
tion and its articulation in performance are often difficult 
to separate, as in the case of the “intrinsically long notes” 
of quantitas intrinseca which have been confused with the 
French practice of lourer, which requires the performer 
to alter certain note values. The practice of lourer, as 
well as bowing, tonguing, and fingering on string, wind and 
keyboard instruments have been considered, showing that 
articulation was partially determined by the position of the 
note in the measure. The measure became quite different 
in the late eighteenth century when the accent was con- 














sidered not just as one means of articulating the measure, 
but the only means, and accent was used as a definition of 
rhythmic organization. 

Since the nature and function of the measure have not 
been entirely clear to modern musicians, this study may 
offer information that could lead to considering the 
measure less a formula and more a flexible and subtle in- 
dicator of the flow of rhythm. 

Microfilm $4.10; Xerox $14.40. 318 pages. 


THE INSTRUMENTAL MUSIC 
OF ASCANIO MAYONE 


(L. C. Card No. Mic 61-1297) 


Raymond Harrison Kelton, Ph.D. 
North Texas State College, 1961 


The problem with which this dissertation is concerned 
is that of collecting and transcribing into modern notation 
all of the known instrumental music by the Neapolitan com- 
poser, Ascanio Mayone (c. 1570-1627). The transcriptions 
have been made from microfilm copies of Primo libro di 
diversi capricci per sonare (1603), Primo libro di ricer- 
cari a tre voci (1606), and Secondo libro di diversi capricci 
per sonare (1609). i” 

In addition to collecting Mayone’s instrumental music 
in one volume, this dissertation gathers the facts known 
about his life, gives a survey of the musical activity in 
Naples around 1600, discusses the music, and gives the 
historical background of the forms used. The music com- 
prises fifty compositions, thirty-five in widely-used key- 
board forms of the day (toccatas, canzonas, ricercars, 
variations on Romanesca, Fidele, and Rogiere, and key- 
board arrangements of Jacques Arcadelt’s Ancidetemi pur 
and Giovanni Domenico Ferrabosco’s Io mi son giovinetta) 
and eighteen three-part ricercars for instrumental en- 
sembles. 

Scipione Cerreto’s Della prattica musica (Naples, 1601) 
lists Mayone as an excellent composer and an excellent 
performer on the organ and harp. For many years he held 
important positions in Naples as organist and maestro di 
cappella. al 

The background for an important stylistic aspect of 
Mayone’s music is found in the sixteenth-century practice 
of diminution. Many passages in the keyboard arrange- 
ments, toccatas, canzonas, and variations are extremely 
florid, and the treatment is quite sectional and almost im- 
provisatory with the presentation of melodic patterns in 
imitative treatment. His contrapuntal pieces show mastery 
of this style and use of the learned devices of counterpoint. 

Mayone’s music shows roots in the past and predictions 
of the future. It is not only in the forms used that an im- 
portant link with the past may be seen but also in certain 
aspects of the content of these forms--the contrapuntal 
style, the evenly flowing rhythm, the influence of modality, 
the equal balance of parts, the influence of the practice of 
ornamentation. Yet if he was to a certain degree a con- 
servative well-schooled in the old style, he was also a pro- 
gressive and an experimenter, a man with imagination, a 
man not content with the legacy of the past. 

Certain phases of Mayone’s instrumental music illus- 
trate this attitude of experimentation and progressiveness. 
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Mayone’s toccatas and sections of other pieces in toccata 
style contain a great variety of rhythms, are at times 
quite idiomatic to the keyboard, are often extremely vir- 
tuosic, and show contrasts in style--features showing the 
disintegration of the stylistic unity of the renaissance 
period. In the canzonas the use of contrasting sections 
(with the variation principle later associated with 
Frescobaldi) is an example of the sectional structure that 
was later to lead to the different movements of the sonata 
and symphony. Other experimental phases of Mayone’s 
music appear best in the durezze and ligature sections-- 
his use of the dissonance of the major seventh in the 7-6 
suspension, his dissonances due to moving parts, his ex- 
periments with chromaticism in the two toccatas desig- 
nated per il cimbalo cromatico, his suggestions of tonality. 

For the last 350 years little has been known about the 
life and music of Ascanio Mayone. To make his instru- 
mental music available for performance and study has been 
one of the main purposes of this study. 

Microfilm $5.00; Xerox $17.55. 389 pages. 





“FREE VARIATIONS FOR ORCHESTRA” 
(LIVELY, MODERATO AFFETUOSO, 
ADAGIO, ALLEGRO). 


(L. C. Card No. Mic 60-3537) 
Wayne Turner Peterson, Ph.D. 
University of Minnesota, 1960 


Instrumentation: Standard orchestra, woodwinds in threes 





In a traditional variation form, each successive varia- 
tion concerns itself with only one aspect of the theme. 
These individual portions are usually regarded as being 
part of a larger whole, and because of their succinctness 
and dependence upon their neighbors for continuity, they 
are incapable of standing alone. The “Free Variations” 
depart from this procedure by expanding the individual 
variation to the point where it becomes a complete sym- 
phonic movement exploring several facets of the theme 
while combining them with new material. 

The main technical emphasis is on all types of con- 
trapuntal manipulation. Serial methods are freely em- 
ployed, but with the intention of preserving, not destroying, 
tonal feeling and expressiveness. While contemporary in- 
fluences can be found through the “Variations,” the piece 
does not represent a radical departure from tradition. It, 
on the contrary, seeks to bridge the gap between the past 
and present by evolution rather than by revolt. 

The theme is slow and somber. Its first six bars con- 
tain three motifs (hereafter called A, B, and C respec- 
tively) which become focal points of concentration in the 
ensuing variations. Because of its brevity, a variation was 
added to the theme itself in order to create a more satis- 


fying three part form. 


Lively 

This movement, featuring the brasses, is gay and 
boisterous. In ternary form, the first section has a steady 
eighth note motion played by the horns under which motifA 
appears in the tuba and trombones. The second section is 





marked by the entry of the piano with new material which 
is developed and combined with the old. A complex canon 
brings this portion to a high point, leading directly to a 
recapitulation of the first part, this time re-orchestrated 
and slightly extended. 


Moderato Affetuoso 


Four sections combine to form this variation. The oboe 
opens the first by announcing a new, song-like melody. 
The second section has motif A fragmentized in the piano 
against which the flute and clarinet play another lyrical 
counter melody. The trumpet and horn then invert this 
material and a loud tutti leads to a new passage employing 
motif B in the piano and xylophone against a mysterious 
polytonal chord played by the strings and winds. A re- 
orchestrated and more contrapuntally elaborate version of 
the first section draws the movement to a quiet conclusion. 





Adagio 

Two short canons, using both the original and inverted 
form of motifs A and B, are stated in the strings with dis- 
sonant harmonies, separated momentarily by a two part 
dialogue between the oboe and flute. A long development 
follows, starting in the low register. More lines are added 
to the contrapuntal web which slowly gathers both momen- 
tum and dissonance. After a fortissimo climax, the tension 
gradually recedes. A coda begins when muted strings enter 
employing the original, inverted, and retrograde forms of 
motifs A and B in canon. 


Allegro 

Pointillistic fragments over a timpani roll act as an 
introduction to the last movement. Slowly they combine to 
form a furious new theme exposed in a fugato. A climax is 
soon reached, and a more relaxed, diatonic theme, dis- 
tinctly related to motifs A and B, appears in the woodwinds. 
A long contrapuntal treatment of these two ideas, plus 
motif C, culminates in a short return to the introductory 
material. The coda begins with a revolving three-part 
canon based on the opening theme of this variation. Over 
it, sharply articulated chords present the same theme’s 
notes, vertically arranged, so that the top notes of the 
chords form motif C. The emotional intensity increases 
with the addition of more instruments until violent synco- 
pations bring the piece to a close. 

Microfilm $2.75; Xerox $4.60. 88 pages. 


AN ANNOTATED BIBLIOGRAPHY OF 
WRITTEN MATERIAL PERTINENT 
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PERCUSSION CHAMBER MUSIC 
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Harold Duane Rutan, Ed.D. 
University of Illinois, 1960 


The purpose of this study is two-fold: First, to compile 
an annotated bibliography of books, articles, and other 
printed materials which pertain to the performance of 
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chamber music by wind and percussion instrumentalists, 
and secondly, to provide a graded list of chamber and en- 
semble music suitable for use in schools. 

The study has been undertaken as a part of a larger, 
three part investigation under the auspices of the Music 
Educators’ National Conference, a branch of the National 
Education Association. The other portions of this larger 
investigation deal with chamber music performance for 
strings and woodwinds respectively. 

This study of printed materials on brass and percussion 
chamber and ensemble music, together with its companion 
studies on string and woodwind chamber music is intended 
to fill an evident gap in music?! bibliography. There have 
been numerous compilations, indices, and lists which in- 
clude materials on chamber music, the most prominent 
being Cobbett’s Cyclopedic Survey of Chamber Music which 
was published in 1929. There has, however, been no sys- 
tematic attempt to collate relevant materials to chamber 
performance in the areas of these three studies. These 
studies provide a compendium of reference materials 
which should be of inestimable value in the data-gathering 
phase of any subsequent chamber music investigation. 

The bibliographic work was done through examination 
of the holdings of Sibley Library in Rochester, New York 
and the Newberry Library in Chicago, Illinois. Some items 
were located in the Ohio State University Library, the Uni- 
versity of Illinois Library, the Northwestern University 
Library, and the DePaul University Library. However, the 
vast majority of entries were located in the Sibley and 
Newberry Libraries. In these latter libraries, all avail- 
able printed materials which seemed to have any bearing 
on the topic were examined. 

The foreign language articles and books posed difficul- 
ties for this writer since entries were located in French, 
German, Italian, Polish, Portuguese, Spanish, Dutch, and 
Swedish. In cases where the journals were available, arti- 
cles and books which seemed promising were given to 
Mr. George Kirby of the Romance Language Department of 
Northwestern University. Mr. Kirby and his associates, 
in some cases, prepared substansive translations and these 
were reduced by this writer to precis form. In instances 
where this writer believed the article to be of unusual im- 
portance, Mr. Kirby’s summations were abridged very 
little. There were some cases that the articles were not 
available for translation in Chicago. There were cases 
where the titles of apparently pertinent articles were noted 
in other bibliographies or indices. All English language 
material was located and annotated by this writer. 

In conclusion, it seems fair to state that there is an in- 
creasing awareness on the part of both music educators 
and their students that chamber music performances are 
pleasing and highly rewarding. The use of published infor- 
mation in this, or any other subject area, can help persons 
attain excellence. This study has accumulated a mass of 
data concerning publications in the field of brass and per- 
cussion chamber and ensemble music not duplicated in any 
other single source. The author hopes that this work will 
assist students and teachers by facilitating the finding of 
information necessary for solving the many problems 
which can arise in chamber music. Also it is hoped 
that this work will help promote better performances 
and better selection from the storehouse of chamber 
music compositions. 

Microfilm $4.80; Xerox $16.90. 373 pages. 








THE CHORAL EUCHARIST IN THE 

ANGLICAN CHURCH FROM THE 

ENGLISH REFORMATION TO THE 
OXFORD MOVEMENT 


(L. C. Card No. Mic 61-405) 


James Harold Vail, D.M.A. 
University of Southern California, 1961 


The study traces the development of practices used by 
the Angelican Church in English choral celebrations of the 
Eucharist during the first three hundred years following 
the Reformation, and discusses the music composed for 
these celebrations. The period begins with 1534, the year 
of the Act of Supremacy, and continues to 1833, the year of 
the beginning of the Oxford Movement. 

There were a number of instances of vernacular choral 
celebrations before the first English Prayer Book in 1549, 
and choral celebrations seem to have been the usual prac- 
tice through the reign of Edward VI. However, from the 
early part of the reign of Elizabeth to 1833, choral Com- 
munion services became the exception rather than the rule. 
The standard morning choral service in cathedrals and 
collegiate churches came to consist of Morning Prayer, 
Litany, Ante-Communion, and a sermon. The full Eucha- 
rist was often celebrated only four times a year, and even 
then the only portions of the service usually set to music 
were the Kyrie (as the term was applied to the Responses 
after the Ten Commandments) and Credo. After the Res- 
toration the Sanctus was often composed for use as an 
Introit to the Ante-Communion. 

Nevertheless, in certain cathedrals and collegiate 
churches the tradition of a full choral Eucharist was main- 
tained throughout most of the period, with monthly cele- 
brations. There are extant, as evidence of these celebra- 
tions, a number of Communion Services containing not only 
the Kyrie and Credo but the Sanctus and Gloria in excelsis 
as well. 

Whenever the High Church influence was strongest, 
there were more instances of choral Communion celebra- 
tions. Thus, most musical settings of the full Communion 
Service since Elizabeth were composed during the Cosin- 
Laud Revival in the reign of Charles I, during the early 
years of the Restoration, and during the reign of Queen 
Anne. The situation became steadily worse at the coming 
of the Hanoverians. Since the Oxford Movement many 
hundreds of Communion Services have been composed. 

The author has found evidence of only fifty-five to sixty 
extant Services, or portions of Services, which were ap- 
parently used for full choral celebrations of the Com- 
munion during the period of this investigation. Undoubtedly 
there were many more at one time. An untold amount of 
music was lost or destroyed during such times as the reign 
of Queen Mary; the later years of Elizabeth, when the 
Church of England was flooded by Genevan or Puritan ele- 
ments; and the years of the Civil War and Commonwealth. 

Only one Service from this entire period is at present 
generally being used in the United States—the one of 
Merbecke. The study concludes that some other Services 
containing particularly fine music could well be used in 
churches today. 

By far the most interesting examples are those com- 
posed before the eighteenth century. The three extant 
part-books (there were originally four) of Bodleian MSS. 
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Mus. Sch. e 420-422 (c, 1545-48) contain ten pre-Prayer 
Book English Communion Services. The best of these, as 
well as two fine Services by Thomas Causton, employ a 
type of writing admirably suited to the English Liturgy. 
The music is basically syllabic yet often fairly complex 
contrapuntally. If edited, these could be of practical use 





today. Other valuable Communion Services are those in 
the Short Services by Tallis and Byrd; the Services of 
John Amner, Edmund Hooper, and William Child from the 
Peterhouse manuscripts; and Services by Adrian Batten, 
Pelham Humfrey, John Blow, and William Croft. 
Microfilm $4.10; Xerox $14.40. 320 pages. 
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PHOSPHORUS, A RESPIRATORY POISON. 
(L. C. Card No. Mic 60-6442) 


Paul Robert Ebling, M.D., D.I.M. 
University of Cincinnati, 1960 


The toxicity of elemental phosphorus is widely known 
but the mechanism has never been definitely established. 
In the present work, attempts to improve the treatment of 
poisoning by elemental phosphorus by means of new copper 
solutions and oxygen under increased pressure were only 
moderately successful. Attention was then turned to the 
possible consequences of a reaction in the body of ele- 
mental phosphorus with copper, for which it has a great 
affinity, as a possible mechanism of toxicity. 

There is good evidence in the literature that copper is 
an essential trace element in the animal organism. Since 
elemental phosphorus might be expected to bind copper in 
vivo as in vitro, symptoms could conceivably result from 
such changes in the level of available copper just as tetany 
results from inadequate calcium. To determine whether 
elemental phosphorus might be binding body copper, serial 
samples of plasma from rabbits were analyzed spectro- 
graphically to see whether poisoning by elemental phos- 
phorus caused a significant drop in the plasma copper 
level, but it did not. The plasma copper level apparently 
fluctuates quite widely even in normal animals. 

Although a significant change in plasma copper levels 
could not be demonstrated after poisoning by elemental 
phosphorus, it is known that copper is also a vital part of 
certain enzymes such as the essential cytochrome oxidase. 
In addition, evidence has accumulated showing that in the 
animal organism there is no other significant enzyme 
pathway to oxygen except cytochrome oxidase. Cyanide, 
another respiratory poison which also has a great affinity 
for copper, is known to be lethal through inhibition of cyto- 
chrome oxidase. The affinity of elemental phosphorus for 
copper suggests that it too might inhibit cytochrome oxi- 
dase. Inhibition of cytochrome oxidase would explain 
several otherwise puzzling observations in phosphorus 
poisoning. 

That elemental phosphorus might act by inhibiting 
bodily oxidation in a manner similar to cyanide had been 
suggested as long ago as 1869, but attempts to test this 
hypothesis over the years had yielded many conflicting 
results. Some of these results that now appear to be in 
error can probably be explained on the basis of certain 
enzyme phenomena that have only recently been recog- 
nized. For instance, a poison which inhibits an enzyme 
may appear to increase the activity of this enzyme ina 





particulate substrate by disrupting particles, such as mito- 
chondria, and thus releasing more activity than is present 
in uninhibited but nondisrupted substrates. To obtain valid 
results the particles must be equally disrupted so that en- 
zyme activity is solely a measure of inhibition. This is 
done by adding deoxycholate. 

Accordingly, the cytochrome oxidase activity of liver 
and kidney tissues was determined in this manner for the 
same group of rabbits used for determination of plasma 
copper levels. The tissues of the poisoned animals showed 
a significant decrease in cytochrome oxidase activity com- 
pared to those not poisoned. This would tend to confirm 
the old idea that phosphorus is a respiratory poison, and 
to suggest that the mechanism of this inhibition is the af- 
finity of elemental phosphorus for the copper component of 
cytochrome oxidase. 


Conclusions: 


1, The toxicity of elemental phosphorus, like cyanide, 
is probably due to the inhibition of cytochrome oxi- 
dase, and the mechanism of this inhibition is prob- 
ably the affinity of elemental phosphorus for the 
copper component of cytochrome oxidase. 


The best way to detoxify elemental phosphorus is by 
oxidation. Although specific methods have not been 
worked out fully, the use of copper as a binding 
agent and oxidative catalyst holds promise, as does 
the use of oxygen under increased pressure. 
Microfilm $2.75; Xerox $3.00. 58 pages. 


EFFECTS OF VERATRIDINE ON THE 
POTASSIUM BALANCE OF THE 
DOG HEART-LUNG PREPARATION 


(L. C. Card No. Mic 60-6449) 


Antonio Morales-Aguilera, Ph.D. 
University of Cincinnati, 1960 


Interest in the ionic mechanisms of the heart, their 
relation to the physiological functions of the heart, and 
their modifications by drugs has been intense in recent 
years. Particular emphasis has been given to the potas- 
sium ion. Comparison of ouabain and veratridine in saline- 
perfused mammalian hearts showed some differences in 
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their actions on potassium movements. Recently the ac- 
tions of dihydro-ouabain on potassium balance of heart- 
lung preparations have been studied in this Laboratory. 
The effects of veratridine on the physiological functions of 
the heart-lung preparation are known to be identical to 
those of ouabain. The present work was done to study the 
effects of veratridine on the potassium balance of this 
preparation. 

In 27 heart-lung preparations the effects of veratridine 
on cardiac potassium balance were determined (arterial- 
coronary sinus difference of concentrations times coronary 
sinus flow). Additional experiments showed that the effects 
of the drug on the blood itself or on the pulmonary blood 
could not appreciably alter the results. 

Single injections of veratridine, from 0.05 to 2.0 mg, 
affected the rate and rhythm of non-failing hearts as did 
these doses in failing hearts, reported by Moe and Krayer. 
Coronary sinus flow usually increased, and a clear positive 
inotropic effect was recorded by a strain-gauge arch su- 
tured to the right ventricle. These findings in non-failing 
hearts have not been reported before. 

Most of the hearts were gaining potassium during the 
control period. The rate of gain decreased with time (from 
5.5 to 3.6 wEq/min in 30 minutes). Small doses of verat- 
ridine did not change the potassium balance. Doses from 
0.2 to 0.4 mg increased the cardiac gain of potassium in 
most cases. Higher doses produced a loss. The effects 
reached a maximum within 120 seconds after injection and 
decreased in 5 to 12 minutes. Most of the preparations 
which lost potassium developed ventricular extrasystoles 
before the first sampling of blood after the drug. The 
maximum gain was 11.24 uwEq/min. The maximum loss 
was -13.41 wEq/min. 

Successive small doses increased contraction force and 
caused cardiac gain of potassium after each dose, even 
when the total dose equalled the dose that, in single injec- 
tion, produced loss, or even when brief periods of ventric- 
ular irregularities occurred. The maximum gain was 
14.72 wEq/min. Infusions at rates from 60 to 150 
ugrams/minute produced gain during the infusion. Infu- 
sions at 150 produced loss in the first minutes and gain 
during the remaining time of infusion. Higher rates of in- 
fusion always produced loss. Acontinuing positive inotropic 
effect appeared with all these rates of infusion. 

In the first seconds after injection it is possible that 
uptake of potassium or release of water by the heart occur. 
It is proposed that the cardiac potassium balance after 60 
seconds after drug results from: 

1. Gain of potassium, associated with the onset of the 
inotropic effect, the magnitude of both depending on total 
dose. 

2. Loss of potassium, associated with toxic effects of 
veratridine (cardiac irregularities), depending on rate of 
administration as well as total dose. 

In summary, it has been shown that, whereas non-toxic 
doses of cardiac glycosides cause loss of cardiac potas- 
sium, veratridine in doses with similar physiological ef- 
fects on the heart causes it to gain potassium; larger 
doses of veratridine cause potassium loss usually asso- 
ciated with cardiac irregularities. 

Microfilm $2.75; Xerox $4.20. 76 pages. 





AN INVESTIGATION OF A POSSIBLE 
SITE OF ACTION OF CHLORPROMAZINE 


(L. C. Card No. Mic 61-940) 


Jacob Rothwacks Raitt, Ph.D. 
The Ohio State University, 1960 


The septal nuclei of the forebrain and the temporal 
amygdaloid nuclei were investigated with a view to deter- 
mine whether either group or both groups of nuclei are 
the site of action of chlorpromazine hydrochloride. This 
investigation was also undertaken in an attempt to corre- 
late the theories of “localization of function” and “func- 
tional localization.” 

To determine whether the theories of “functional locali- 
zation” and “localization of function” were compatible, the 
septal area of one group of rats and the amygdaloid area 
of a second grcup of rats (24 rats per group) were de- 
stroyed, placing a direct electrolytic current through a 
stainless steel electrode by means of a stereotaxic appa- 
ratus. 

Animals with septal lesions became highly hyperactive 
one day after the operation (measurements were made by 
using an Activity Rating Scale), but gradually recovered 
until near-normalcy was reached. This reaction indicates 
that the septal area is not an area of localization of func- 
tion, for function is restored. Animals with amygdaloid 
lesions became very hypoactive, and no recovery occurred 
during the tenure of the experiment. This indicates that 
there is a localization of function. Therefore, it seems 
that the two aforementioned theories are compatible, and 
are both operating mechanisms in the rat brain. 

To determine the possible site of action of chlorproma- 
zine, the above operations were performed, andthe animals 
then treated with 8 mg./kg. chlorpromazine hydrochlo- 
ride, intraperitoneally. It was found that chlorproma- 
zine reduced the activity of septal animals to the level of 
3, from their high of 20. Normal and operant control 
animals had had activities of 8, and had also been reduced 
in activity to 3 by chlorpromazine. Amygdaloid animals 
had an activity of 3 prior to drug administration, and no 
statistical change was found in their activity after the ad- 
ministration of chlorpromazine. This latter result indicated 
that the amygdaloid complex may be the site of chlorproma- 
zine activity. 

To further ascertain the site of chlorpromazine activity, 
the septal nuclei and amygdaloid nuclei were destroyed in 
the same animal on the same day. These animals showed 
activity slightly below normal, 6. The activity of these 
animals was again reduced to 3 by 8 mg./kg. chlorproma- 
zine hydrochloride. 

These results indicate that the amygdaloid is the site 
of action of chlorpromazine, but not the sole site of action. 
The activity of the drug on the septal-amygdaloid animals 
indicates that there is another area, similar in function to 
the amygdaloid, upon which chlorpromazine acts. 

Basic deprivation studies were done on these groups of 
animals, and the results of these experiments tend to bear 
out the results of the activity studies. 

The brains of the operant animals were examined his- 
tologically to determine accurately the site of the elec- 
trolytic lesion. All results were statistically analyzed by 
a Mixed Design analysis of variance. 

Microfilm $2.75; Xerox $5.40. 106 pages. 
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HARMONY AND REASON: AN INTRODUCTION 
TO THE PHILOSOPHY OF HEGEL. 


(L. C. Card No. Mic 60-4962) 


Frithjof H. Bergmann, Ph.D. 
Princeton University, 1959 


This thesis is an introduction to Hegel and a reinter- 
pretation of his philosophy. The first two chapters aim to 
show that a single though complicated problem emerges 
from Hegel’s early writings. The last two chapters are an 
attempt to show that Hegel’s mature philosophy can be un- 
derstood as a solution to this problem. The problem con- 
cerns the existence of specific disharmonies. 

The first chapter treats the fragmentary essays which 
Hegel wrote immediately after completing his studies. In 
these essays Hegel still accepts the conclusions of Kant’s 
philosophy of religion and applies them to the historical 
development of Christianity. His aim was to purge reli- 
gion of irrational beliefs. Kant, however, had introduced a 
new method to establish the rationality of beliefs in his 
Critique of Practical Reason. This method had decreased 
the critical power of reason and relaxed the criterion of 
rationality. Hegel, therefore, made freedom and harmony 
his standards. 

In the second chapter Hegel’s conception and attempted 
resolution of two disharmonies is considered: the dishar- 
mony between reason and emotion created by an authori- 
tarian ethic, and the disharmony between God and man 
created by an authoritarian God. 

The third chapter is an analysis of the sections of the 
Phenomenology in which Hegel treats the problems which 
have occupied him so far. The clarification of these key- 
sections should illustrate the method and procedure of 
Hegel’s systematic philosophy in a concrete way, and it 
should show to what extent Hegel was still pre-occupied 
with the problem of harmony and how he sought to solve it. 

In the fourth chapter the general purpose of Hegel’s 
system is discussed. Hegel adopted several ideas from 
Fichte who influenced especially his conception of the task 
and method of philosophy. A radically new reading of 
Fichte’s philosophy reinterprets the ideas that Hegel ac- 
cepted from him and attacks the usual conception of Hegel’s 
debt to Fichte. It suggests also that Hegel’s system was 
intended to serve a purpose very different from that which 
English and American commentators assigned to it. 

Hegel claims that his system demonstrates the “neces- 
sity” of its contents. Many scholars thought that by “neces- 
sity” Hegel meant deductive certainty and that he arranged 
philosophic truths in a system to show that they were in- 
dubitable. In their opinion, the deductions which Hegel 
offers were intended to guarantee the factual truth of the 
propositions derived. This thesis argues that Hegel meant 
“necessary for a purpose” by necessity, and that he iden- 
tified this teleological necessity with rationality. Hegel’s 
system is, therefore, an attempt to demonstrate the ration- 
ality of the world; a demonstration which Hegel offered to 
establish and justify harmony. 











In the final sections it is maintained that this demon- 
stration fails, since the harmony which Hegel desired 
would not be justified even if the world were rational in 


Hegel’s sense. 
Microfilm $2.75; Xerox $8.60. 186 pages. 


A PHILOSOPHICAL ANALYSIS OF THE 
CONSTRUCT “LIFE ADJUSTMENT” 
AND ITS IMPLICATIONS FOR EDUCATION. 


(L. C. Card No. Mic 61-1155) 


Frank Henry Blackington, III, Ph.D. 
Michigan State University, 1960 


Out of the war came many problems. Chief among those 
that had to be resolved in the post-war period was the pur- 
pose of secondary education. Controversy concerning edu- 
cation was only a part of the total controversy sweeping 
the nation concerning its institutions, their purpose, roles 
and relationship with each other and with individuals in the 
society of which they were a part. 

The life adjustment education movement purported to 
give educational direction during this period. The hypoth- 
esis under consideration in this thesis, however, is that 
“the term ‘life adjustment’ education to date is lacking in 
cognitive significance, i.e., does not denote any particular 
observable range and level of human activity.” 

In order to test the hypothesis under consideration, the 
writer proceeds to locate certain demands made upon sec- 
ondary education in historical perspective, to review the 
history of the life adjustment movement, to review the lit- 
erature penned by friend and foe of the movement and fi- 
nally to an analysis of the concept “life adjustment” as 
such with conclusions concerning the relationship of such 
an analysis with past and future educational practice. 

The above mentioned procedure revealed an identity of 
claims for the central emphasis in education on the part of 
educators prior to the life adjustment movement and those 
operating under the name of life adjustment education. 

Two things had been achieved by the movement, i.e., 
nominal and organizational novelty and unity. The nominal 
unity, however, was a source of confusion as it perpetuated 
traditional conflicts in fact although not particularly in 
name. Those opposed to the life adjustment movement 
were judged not to really oppose life adjustment but certain 
activities carried on in the name of life adjustment. 

An analysis of the term “life adjustment” revealed that 
ignoring normative qualities of the term made it all inclu- 
sive. Even with normative aspects considered, certain 
specified levels of human activity needed to be established 
when considering the construct “life adjustment” in con- 
nection with education, lest “education” lose its customary 
meaning. 

A deterministic analysis indicated that life adjustment 
was a preferred state and equivalent to the good life in 
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both the relative and absolute sense. Such a state needs 
clear definition before a test can be made for the truth 
claims of activities purporting to be life adjusting. The 
resolution of such claims is seen to be a matter of em- 
pirical test. The institution of education is seen as ready 
for this step beyond the 2500 years of assertion of hy- 
potheses in reified form. The method discussed is seen as 
a way out of the present low level of argumentation. 

A crucial problem, raised at the conclusion, is the 
problem of getting the correct definition of the good life. 
Some doubt is expressed as to the ability of this method of 
analysis to get beyond Kant’s hypothetical imperative to 
his categorical imperative, though it is asserted that the 
method of analysis may well generate knowledge for that 
end. This problem is asserted to be of the most pressing 
importance and worthy of continued study. 

Microfilm $2.75; Xerox $8.40. 183 pages. 


AN ESSAY ON THINKING AND IMAGINING 
(L. C. Card No. Mic 60-4978) 


Franklin H. Donnell, Jr., Ph.D. 
Princeton University, 1960 


To initiate inquiry into the meaning of such words as 
“imagine” and “imaginative” by the question “What is 
Imagination?” is misleading, for it suggests that these 
are always words for one and the same kind of behavior 
(or some relation to it). It is shown that on the contrary 
we use the verb “imagine” for such states and activities 
as visualizing, having thoughts, day-dreaming, having a 
false belief, and pretending to oneself. 

These different activities and states which “imagine” 
may denote are often spoken of as types of thinking, even 
though there are important differences between them that 
such a designation may conceal. The notions of having a 
thought and thinking that something is the case, and those 
of having a thought and having an image have been particu- 
larly regarded as pairs of notions which are very similar. 
It is, for instance, sometimes held that thinking that, or 
believing that, something is the case essentially involves 
the having of a thought in special circumstances. Various 
arguments in favor of this view are stated and criticised. 
Belief in the identity or close similarity of having a thought 
and having an image is reflected in and supported by fa- 
miliar analogies of each to seeing. An investigation of the 
ways in which having a thought and having an image are 
like seeing reveals very important defects in these analo- 
gies, though interesting points of similarity may be over- 
looked if the seeing metaphors are held merely misleading. 
This investigation also brings out differences between 
having a thought and having an image. 

In denying that there is a special state or activity which 
is always meant by imagination-words different kinds of 
behavior were cited which may, according to context, be 
understood by the verb “imagine.” It is not the case, how- 
ever, that all instances of such behavior can be correctly 
spoken of in this way. Only some cases of having thoughts 
or false beliefs are aptly told by “He is imagining...” or 
“He imagines that...”. A discussion of the circumstances 
which make fitting the use of particular imagination-words 


is offered, and a characteristic of these words is suggested: 





that imagination-words (each in its own way) are con- 
cerned with what is not now nor has not been found out from 
experience. Microfilm $2.75; Xerox $8.20. 178 pages. 


WARFARE AND JUSTICE IN SIXTEENTH 
CENTURY SCHOLASTICISM 


(L. C. Card No. Mic 61-747) 


Reverend Thomas Christopher Donohue, S.J., Ph.D. 
St. Louis University, 1960 


This study examines sixteenth century scholastic theo- 
ries of just warfare as these are influenced by specific 
views on the moral necessity for a pluralist system of 
states. Seven representative writers were chosen: Cajetan, 
Vitoria, Soto, Toletus, Bellarmine, Gregory of Valentia, 
and Suarez. 

A general background is traced from Aristotle onwards. 
The Augustinian formulation of the right of war was re- 
stated by Saint Thomas to mean that warfare could be jus- 
tified provided that three conditions were met: (1) that it 
be declared by the authority of the prince; (2) that there be 
a just cause; (3) that the injured party have a right inten- 
tion in declaring and waging war. Likewise, the study also 
notes the contention of legal writers that war, in the strict 
sense, is an exercise of jurisdiction. 

Cajetan stressed the first Thcomistic condition. For 
him, the right of war rested upon the basic right of the 
state to defend itself. This right derives from the condi- 
tion of the state as a perfect community. He did not allow 
any natural basis for a single government of the whole 
world, thereby committing himself to the fact of a multi- 
tude of states, each of which enjoys the right of war. 

Vitoria, on the other hand, affirmed the natura'ness of 
human society as such, finding in the scripturala unts 
of the division of mankind after the Flood the beginning of 
individual states. He emphasized the good of the whole 
world as opposed to the particular good of any individual 
state. The human agreement in evidence at the division 
argues to its being a conclusion of the jus gentium. Within 
this general framework, Vitoria asserted the first two 
Thormistic conditions, but revised the third to mean a 
debitus modus bellandi. 

Soto, Toletus, Bellarmine, and Gregory employed the 
first and second of Saint Thomas’ conditions. All held the 
moral necessity of a plurality of states. The third Tho- 
mistic condition persists in Toletus and Bellarmine. In 
Soto, it was reduced to mean a conformity to law and the 
conditions of a just judgment. Gregory, along with Toletus 
and Bellarmine, established the debitus modus as a fourth 
condition. 

Suarez affirmed the moral necessity of a multitude of 
independent states, conceding to each the full right of ag- 
gressive war. He finds the basic reason for this conces- 
sion in the fact that independent states have no superior 
tribunal in temporal matters. Each prince is both plaintiff 
and judge in his own case. Suarez interpreted Saint 
Thomas’ third condition to mean the Vitorian debitus modus. 
Owing to the fact that he could not grant to all of human 
society, as such, any true, effective political power, Suarez 
refuses to acknowledge that the right of all people is prior 
to the right of an individual state. This position was held 
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with reluctance since Suarez taught that it would be theo- 
retically possible to transfer the judicial power of indi- 
vidual states to an outside tribunal. If this transfer were 
made, aggressive war would become immoral. 

In effect, Vitoria stood alone in his universalist outlook. 
As an historical conclusion, it is held that all these writers 
acknowledge the de jure status of the nascent nation-states. 
Doctrinally, the insistence on a plurality of independent 
states, while eliminating the right of private war, restricted 
the good or goods which war is intended to protect. 

Microfilm $2.80; Xerox $9.90. 216 pages. 


BERKELEY AND NEWTONIAN 
NATURAL PHILOSOPHY 


(L. C. Card No. Mic 61-754) 


Sister Marie Gabriel Hungerman, I.H.M., Ph.D. 
St. Louis University, 1960 


An examination of George Berkeley’s criticism of the 
prevailing Newtonian theory of natural science elucidates 
his philosophy of nature. 

Sir Isaac Newton in his works and correspondence 
maintains that natural philosophy deals with all natural 
phenomena and uses a method consisting of both analysis 
and synthesis. The certitude of natural science is limited 
to its own ultimate physical principles despite its use of 
mathematics. 

Newton distinguishes between natural causes and me- 
chanical causes. Gravity is not an inherent, essential 
quality or hidden cause, but rather a phenomenon requiring 
a cause. The law of gravity is universal. Space, time, and 
motion are absolute natures indiscernible to the senses but 
known through their observable properties, causes, and 
effects. Newton does not identify God and pure space. The 
place of God in Newton’s thought is problematic: although 
acknowledging that natural philosophy includes a consider- 
ation of the first cause, Newton does not reconcile this po- 
sition with his strict interpretation of method in natural 
science, 

Berkeley’s theory of knowledge and view of nature are 
part of his total immaterialist position. To the finite 
knower he grants direct perception of the sensible world of 
ideas and notional knowledge of both their relations and 
the realm of spiritual reality. He substitutes for Lockean 
abstraction a doctrine of signs whereby individual terms 
become general through their function of signification in 
language and science. The New Principle establishes the 
existence of sensible, non-material ideas in their being- 
perceived and of spiritual beings in their volition. The 
natural world becomes a series of interconnected ideas, 
passive and received. 

Berkeley criticizes material substance, physical cau- 
sality, and abstraction properly understood. Such meta- 
physical and epistemological criticism accounts for his 
condemnation of those who misinterpret the task of natural 
philosophy and misuse certain methodological devices. 

For Berkeley, the problem of natural philosophy is that 
of establishing a true science consistent with his immate- 
rialist position and yet open to everything worthy in the 
contemporary philosophies. He finds the mathematical 
method of Newton compatible with his own immaterialism. 





Berkeley distinguishes between principle in the wide 
and in the strict sense. In its broadest comprehension, 
principle includes sources of knowledge as well as causes 
of being. True efficiency belongs only to mind or spirit. 
God, the total and immediate efficient cause of all natural 
events, is also their final cause. Secordary causes are 
properly finite spirits and metaphoricaily natural things 
(instruments used as signs by the Author of nature). While 
the natural philosopher’s sphere of inquiry includes the 
laws of nature as mechanical causes, it excludes real 
causes. 

For Berkeley, space, time, and motion are completely 
relative. Gravity, a special type of motion, shares in the 
passivity of all natural phenomena. Analogy discovered in 
nature provides the basis for the formulation of general 
rules. However, the laws of nature are not based upon any 
intrinsic necessity in the connections of ideas. Their con- 
stancy is due solely to the provident care of God who con- 
stitutes the course of nature as a language discernible to 
man. 

While Berkeley criticizes Newton for his doctrine of 
absolute natures and his careless language, he shows posi- 
tive appreciation of Newton’s method. Berkeley’s own 
philosophy of nature follows logically from metaphysical 
and epistemological principles. For one who subscribes 
to physical causality, Berkeley’s natural philosophy, al- 
though a valid science, is only a partial treatment of reality. 
If, however, one accepts his immaterialism, one can also 
accept Berkeley’s science of nature and its place in his 
hierarchy of sciences. 

Microfilm $3.50; Xerox $12.40. 271 pages. 


THE PROBLEM OF INDUCTION 
AND ITS DISSOLUTION 


(L. C. Card No. Mic 60-5010) 


Jerrold Jacob Katz, Ph.D. 
Princeton University, 1960 


Since Hume first posed the problem of induction, nu- 
merous philosophers have made attempts to find a justifi- 
cation for induction. Of those who addressed themselves 
to this task, the German philosopher of science Hans 
Reichenbach made the most significant contribution. In- 
stead of trying to show Hume was entirely mistaken, he 
began by determining exactly what it was Hume’s argu- 
ments proved. He showed that, by themselves, they are 
insufficient to warrant Humean skepticism, for they prove 
only that the principle of induction cannot be subsumed 
under independently acceptable principles and so cannot be 
justified if this is what “justification” means. But Reichen- 
bach went on to point out that this is not the only sense of 
the term: often we justify acting in accord with a certain 
policy on the grounds that that policy is the best means of 
achieving a desired end. Reichenbach thus rejected the 
idea of attempting to justify induction as a knowledge claim 
and instead proposed a pragmatic justification which es- 
caped refutation on Humean grounds. This argument has 
by no means met with unanimous acceptance, though it has 
won many supporters, some of whom accept it as a final 
solution to the problem. 

The present study sides with those who find Reichenbach’s 
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argument inconclusive. But instead of merely picking 
flaws in it, we propose to answer the problem of induction 
in a way which shows why induction cannot be justified. 
This study, then, seeks neither to expose particular justi- 
ficatory arguments nor to argue that a justification is un- 
necessary but to prove that a justification is impossible. 
In the first chapter we present the problem of induction 
and are concerned with showing that it is worth bothering 
about, that the charge that there is no genuine problem is 
ill-founded. In the second chapter we discuss the nature 
of justification so as to clarify the structure of justifica- 
tory arguments and to delineate the alternatives open to 
those seeking to justify induction. The third chapter offers 
a reduction of the general problem to a special case, suc- 
cess in which is shown to constitute a necessary condition 
for the existence of a justification of induction. This spe- 
cial case turns out to be the type of ends-means argument 
suggested by Reichenbach. After this has been accom- 
plished, we consider the reasons why Reichenbach’s argu- 
ment is unacceptable as it stands. Then, in the fourth 
chapter it is shown that not only is his argument unaccept- 
able in its present form but that there can be no extension 
of it which leads to a satisfactory justification. In this 
manner conclusive reasons are given to demonstrate that 
induction cannot be philosophically justified. The final 
chapter is an attempt to take stock of the situation. Having 
disposed of the problem of induction not by showing it re- 
sulted from a conceptual confusion or a misunderstanding 
but by proving induction incapable of being justified philo- 
sophically, we consider next the epistemological implica- 
tions of this conclusion. The fifth chapter, then, examines 
skepticism and analyzes the contention that unmitigated 
conventionalism is an inescapable consequence of the con- 
clusion to which we have come. 

Microfilm $3.00; Xerox $10.35. 230 pages. 


AN ANALYSIS OF KIERKEGAARD’S 
PHILOSOPHIC CATEGORIES 


(L. C. Card No. Mic 61-614) 
Charles R. Magel, Ph.D. 
University of Minnesota, 1960 


Introduction: 





An analytic commentary is provided for the entire “In- 
terlude,” which Johannes Climacus, Kierkegaard’s 
philosophic pseudonym, inserted between chapters IV 
and V of Philosophical Fragments. Emphasis is placed 
upon meanings of concepts and propositions, validity of 
arguments, and relationships between the philosophical 
thought of Climacus and that of his predecessors, con- 
temporaries and successors. 





Becoming: 


Climacus’ analyses of change, becoming, being, non- 
being, possibility, necessity, freedom are compared to 
the views of: 1. Parmenides on non-being, being, be- 
coming. 2. Sophists on false propositions. 3. Plato on 
being, non-being, becoming, false propositions, Theory 


of Forms. 4. Aristotle on change, becoming, becoming 
of becoming, possibility, impossibility, necessity. 

5. Hobbes on freedom. 6. Leibniz on contingent, tautol- 
ogous, self-contradictory propositions. 7. Hume on 
necessity, causality. 8. Kant on existence, predicates. 
9. Hegel on becoming, possibility, actuality, necessity. 
10. Swenson on necessity. 11. Broad on change. 

12. Wild on necessity. 


The Historical: 





Climacus’ analyses of history, nature, time, eternity, 
ultimate causation, necessity, freedom are compared 
to the views of: 1. Aristotle on time. 2. Augustine on 
time. 3. Kant on noumenon, phenomenon, time, cau- 
sality, Categorical Imperative. 4. Schelling on nature, 
history. 5. Hegel on nature, history. 6. Collingwood on 
history, nature, time. 7. Broad on becoming, time. 


The Past: 


Climacus’ analyses of becoming, past, possibility, on- 
tological necessity, logical necessity, prediction, post- 
diction are compared to the views of: 1. Chrysippus on 
past, necessity. 2. Diodorus on possibility, actuality. 
3. Aristotle on past, future, necessity, determinism, 
fatalism, Law of Excluded Middle. 4. Hobbes on neces- 
sity. 5. Swenson on self-identity, necessity. 6. Russell 
on past, necessity, Law of Contradiction. 7. Feigl on 
scientific prediction, post-diction. 


The Apprehension of the Past -- Part I: 








Climacus’ analyses of past, present, future, certainty, 
uncertainty, necessity, becoming, inexperiencability of 
becoming, experiencability of actuality, sensation, cog- 
nition are compared to the views of: 1. Plato and 
Aristotle on wonder. 2. Boethius on knowledge, neces- 
sity. 3. Locke on intuitive knowledge. 4. Leibniz on 
possible worlds, compossible worlds, telos, God, four 
kinds of necessity. 5. Hume on inexperiencability of 
necessity, a priori knowledge, pseudo concepts. 

6. Hegel on experiencability of necessity, Dialectical 
Method, telos. 7. Schelling on necessity. 8. Daub on 
prediction, post-diction. 9. Broad on change of time, 
change intime. 10. Price on sense date, certainty. 


The Apprehension of the Past -- Part II: 


Climacus’ analyses of becoming, belief, doubt, sensa- 
tion, cognition, willing, experiencability of actuality, 
inexperiencability of becoming, testimony about past, 
Cosmological Argument are compared to the views of: 
1, Greek Sceptics on sensation, cognition, error, sus- 
pense of judgment, ataraxia. 2. Descartes on doubt, 
certainty, clear and distinct ideas. 3. Leibniz on God 
as Necessary Being which actualizes one of infinity of 
possible worlds. 4. Hume on Cosmological Argument. 
5. Jacobi on causal inference. 6. Hegel on will- 
scepticism, thought-scepticism. 7. Martensen and 
Heiberg on doubt. 8. Schiller onwill to believe. 9. Wild 
on creation. 10. Ryle on voluntary acts. 11. Feigl on 
criterion of factual meaningfulness. 12. Ayer on belief, 
dispositions. 
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Supplement: Application: 





Climacus applies his previously developed philosophy 
to the Christian hypothesis -- a conjunction of three 
propositions: 1. God has come into being; and 2. Jesus 
has come into being; and 3. God’s coming into being is 
identical with Jesus’ coming into being. Climacus re- 
gards the Christian hypothesis as logically contradic- 
tory. Tothebeliever’s thought, the Christian hypothesis 
is logico-necessarily false, and its denial is logico-nec- 
essarily true. The ability to believe this logically con- 
tradictory hypothesis is a God-given ability. 

Microfilm $4.05; Xerox $14.20. 314 pages. 


THE PHILOSOPHICAL ANTHROPOLOGY 
OF PAUL TILLICH 


(L. C. Card No. Mic 61-1643) 


Bernard Martin, Ph.D. 
University of Illinois, 1961 


The doctrine of man in the theological system which has 
been elaborated by Paul Tillich on the basis of a correla- 
tion between Existentialist philosophy and Christian the- 
ology is here expounded and criticized. 

Tillich’s conception of the nature of philosophy and the- 
ology is first examined, and it is shown that his view of 
the correlation between them — philosophy as raising ques- 
tions about man which only theology can answer —is an 
untenable one and one, furthermore, that is at variance 
with the author’s actual practice in developing his anthro- 
pology. 

A consideration of Tillich’s account, on the one side, of 
the structure of ordinary human reason and of the con- 
flicts and contradictions by which it is beset, and, on the 
other, of the “ecstatic” reason of revelation — particularly 
of the final revelation in Jesus as the Christ — which he 
claims solves these conflicts and contradictions, yields the 
conclusion that the claim cannot be upheld. It is shown not 
only that the answer of revelation fails but also that, con- 
trary to the procedure dictated by the method of correla- 
tion, an interpenetration of insights derived from philo- 
sophical sources and from classical Christian thought is 
involved in both the author’s professedly purely philosoph- 
ical account of reason and his professedly purely theological 
doctrine of revelation. 

Tillich’s description of man’s ontological structure and 
of the basic polar elements — individualization and partici- 
pation, dynamics and form, and freedom and destiny - 
which he regards as constituting man’s essential being is 
examined, together with the categories which he views as 
expressive of human finitude. The question is raised 
whether anxiety, in the sense of awareness of the threat of 
nonbeing which is implicit in finitude, is as fundamentally 
important and universally pervasive a constituent of man’s 
essential being as the author contends. 

A study is made of Tillich’s account of man’s existential 
condition of estrangement from his essential being. Here 
Tillich presents his reinterpretation, in philosophical 
terms, of the classical Christian doctrines of the fall, sin 
and evil. The success of the reinterpretation, both from a 
philosophical and theological point of view, is questioned. 





It is argued that Tillich’s account cannot be accepted as an 
altogether faithful portrait of man’s actual condition. 
Tillich presents a doctrine of God and the Christ as the 
answer to the question of the source of man’s courage to 
be, despite his finitude and its accompanying anxiety, and 
of the healing of his estrangement. Since it bears directly 
on Tillich’s anthropology, this doctrine is examined in its 
major outlines, and its limitations and weaknesses, both 
philosophical and religious, are briefly pointed out. 
Microfilm $3.55; Xerox $12.40. 273 pages. 


ANTITHETICAL RELIGIOUS CONCEPTIONS 
IN KIERKEGAARD AND SPINOZA 


(L. C. Card No. Mic 61-1189) 


Rudolph Charles Muska, Ph.D. 
Michigan State University, 1960 


Major Professor: Lewis K. Zerby 


The purpose of this dissertation is to select certain key 
issues central to modern religious thought, to illuminate 
these by comparing the way in which they are treated by 
Spinoza and Kierkegaard, and then to suggest which per- 
spective better elucidates the nature of religious faith. 

In the introductory chapter, the prominent character - 
istics of existentialism in its religious expression are 
precipitated out of the writings of Kierkegaard. These, in 
turn, point up various questions or problems four of which 
are selected as crucial to religious faith, and these are 
then handled in order, each being the focal point upon which 
a succeeding chapter is centered. 

The first question is whether religion is primarily a 
matter of knowledge or of faith. In this regard, Spinoza 
apotheosizes reason, disparages belief as an inferior kind 
of knowledge, and proposes that the human intellect is able 
to comprehend the very essence of God. Kierkegaard, on 
the other hand, holds that faith is neither inferior knowl- 
edge nor probable knowledge, in that it is not even knowl- 
edge at all. Instead, faith consists in the volitional appro- 
priation of an objective uncertainty, and for this reason 
so-called “religious knowledge” is an anomalism. 

The second issue concerns religious truth. Following 
Aristotelian tradition, Spinoza conceives truth as objective 
in that it discloses the nature of things. In contrast, 
Kierkegaard maintains that all objective theories of truth 
involve an epistemological tautology which, in religion, 
generates the ineluctable problem of obtaining predicates 
descriptive of faith-objects. Religious truth, he suggests, 
does not consist in the agreement of idea to fact, but in the 
seriousness and genuineness of a commitment. Religious 
truth is subjective; it depends on whether or not the manner 
in which one relates himself to an object of faith is com- 
mensurate with the nature of that object. 

The third chapter pertains to the possibility of demon- 
strating the existence of God. Here the discussion centers 
upon the relationship of essence and existence in the on- 
tological argument. Spinoza asserts that essence neces - 
sarily involves existence because both are identical in 
respect to God. Kierkegaard insists that these are radi- 
cally different realms--one ideal and possible, the other 
actual; and any transition from what might be to what is, 
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is illicit. The effectiveness of this criticism depends on 
whether the ontological argument is meant to demonstrate 
God’s actual existence or to “prove” that an immediate, 
intuitive knowledge of God has an ontological implication. 

The fourth question concerns freedom and necessity. 
Although Spinoza conceives the universe as fully deter- 
mined, he maintains that man is nevertheless able to over- 
come his bondage to emotions and become “free,” that is, 
rationally self-determined. Kierkegaard, on the other 
hand, upholds human freedom by insisting that necessity 
pertains only to the realm of thought--to propositions and 
conceptions that do not depend upon actual events. Freedom 
(defined as the transition from possible-being to actual- 
being) means shaping one’s destiny and character in virtue 
of uncoerced choices. 

The final chapter contains the general thesis of the dis- 
sertation, namely--the main characteristics of religious 
existentialism (such as self-concern, subjective truth, 
etc.,) are essential characteristics of true religion. The 
comparison between Spinoza and Kierkegaard is summa- 
rized by indicating that Spinoza’s view is essentially a 
philosophy, whereas Kierkegaard’s purpose is to distin- 
guish philosophy from religious faith. 

The specific thesis is that passion, not reason, is the 
fundamental characteristic of religious faith. Philosophy 
is an intellectual activity, even though it may produce emo- 
tions in the thinker. But religious faith, if it is genuine, is 
a passionate concern in the reality of Another, a conviction 
that finds expression in a way of life rather than a concep- 
tion of the universe. 

Microfilm $2.75; Xerox $8.00. 173 pages. 


JACQUES MARITAIN’S CONCEPTION 
OF “MORAL PHILOSOPHY 
ADEQUATELY CONSIDERED.” 


(L. C. Card No. Mic 61-739) 


Ralph Carl Nelson, Ph.D. 
University of Notre Dame, 1961 


The whole meaning of moral philosophy adequately con- 
sidered lies in the meaning that one attaches to the phrase 
“adequate science.” Is this not a rather unusual way in 
which to approach the question of science? It is only un- 
usual because the problem is not one that arises in regard 
to the purely speculative parts of philosophy. We might 
ask what the object of metaphysics is, but we usually do 
not ask if a particular metaphysical system is adequate to 
its object. One might approach the problem of metaphysics 
from the Kantian viewpoint and ask if such a science is 
possible, or from a factual standpoint and ask whether any 
actual philosophical doctrine which calls itself metaphysical 
is really metaphysics and not a superphysics. But once we 
turn from a perusal of speculative philosophy and examine 
closely the object toward which moral philosophy aims, we 
see that we are in a different universe, the universe where 
knowledge is for the sake of action and where a knowledge 
of the concrete conditions in which human actions are per- 
formed is absolutely necessary. And it is clear that one 
must know the end, not any intermediate end which may 
also be a means, but the ultimate end toward which this 
activity is to be directed. We can say following Maritain 





that an adequate moral science will be one which has a 
knowledge of the real ultimate end of man and the existen- 
tial conditions of human action. And moral philosophy, 
says Maritain, can only become adequate by subalternating 
itself to theology. 

The purpose of this dissertation is to elucidate the con- 
cept of moral philosophy adequately considered as it is 
found in the writings of Jacques Maritain and then to eval- 
uate the theory. We have attempted to do this by an anal- 
ysis of his numerous texts touching the subject, while 
avoiding the juxtaposition of texts for the purpose of 
showing coherence. Where there are conflicts in Mari- 
tain’s treatment of various points--for example, there are 
two stages in his attitude toward the theory of subsistence-- 
we have noted them. Yet we have not adopted an historical 
approach to his thought. 

Since the main problem is to find out the meaning of an 
adequate moral science, the logical starting point lies in 
an examination of the foundations of moral philosophy. The 
foundations of moral philosophy encompass the knowledge 
which is presupposed when one begins to construct a moral 
philosophy. Maritain, along with other Thomists, is def- 
inite in stating that the philosophy of nature is a necessary 
prerequisite to moral philosophy, but he emphasizes, as 
some Thomists do not, the necessity of metaphysical foun- 
dations for ethics. These metaphysical foundations include 
two kinds of notions. The first kind includes those notions 
which are properly metaphysical and are of direct rele- 
vance to moral philosophy, such as the notion of God, the 
notion of person, and the notion of freedom. The second 
kind includes those notions which are properly ethical 
concepts but whose justification pertains to metaphysics. 
Examples of such notions would be the notion of moral 
good, moral value, end, and norm. 

The second step, after discussing these metaphysical 
foundations, is to examine how our metaphysical knowledge 
directly touches the question of adequacy, particularly in 
regard to the question of the ultimate end of man. And, in 
fact, is this ultimate end known by any purely natural phi- 
losophy? If it is not, then one must either be satisfied 
with a moral philosophy which is not scientific in the 
Aristotelian sense, or attempt to attach that moral philos- 
ophy to some science which does know the ultimate end of 
man. It is the latter of these alternatives that Maritain 
follows in subalternating moral philosophy to theology. His 
position is that moral philosophy is subalternated to the- 
ology by reason of the principles which the former re- 
ceives from the latter. And, in general, there are two ways 
in which theology completes moral philosophy. It provides 
moral philosophy with objective data and subjective rein- 
forcements. The latter term refers to the vivification and 
perfectioning which the habitus receives from grace and 
the divine gifts. 

Up to now moral philosophy adequately considered has 
been taken in the strict sense of moral philosophy subal- 
ternated to theology. However there are passages in Mari- 
tain’s writings which allow for a broadened meaning of the 
phrase moral philosophy adequately considered. We are 
taking moral philosophy adequately considered in this broad 
sense, that is as taking into account the data of ethnology 
and sociology as to the various historical and concrete 
states of man, when we examine the question of the natural 
knowledge of moral values or moral imperatives, or simply 
the knowledge that man has of the natural law. There are 
two natural sources for this knowledge: the experience of 
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mankind and the experience which the virtuous man has 
through affective connaturality. Hence that kind of knowl- 
edge of moral values which is obtained through affective 
connaturality is discussed. The termination of this dis- 
cussion reveals the fact that moral conscience is progres- 
sively developed. , 

Our first chapter deals with the metaphysical founda- 
tions of moral philosophy. The second chapter deals with 
the problem of an inadequate moral philosophy. The third 
chapter is concerned with the meaning and structure of an 
adequate moral science. Finally, the fourth chapter treats 
of affective connaturality and man’s knowledge of the nat- 
ural law. Microfilm $4.10; Xerox $14.40. 320 pages. 


ARISTOTLE ON SENSE PERCEPTION 
AND THINKING: A CRITICAL ANALYSIS. 


(L. C. Card No. Mic 61-1114) 


Thomas John Slakey, Ph.D. 
Cornell University, 1960 


Chairman: Professor David Sachs 


The fundamental proposition in Aristotle’s theory of 
sense perception is that each sense “has the power of re- 
ceiving into itself the sensible forms of things without the 
matter.” He also says that the senses are “acted upon” by 
things perceived, so that they become “like” things per- 
ceived. A similar conception is applied to thinking. 

Despite the enormous amount of commentary which has 
been written on Aristotle in general and on the De Anima 
in particular, surprisingly little critical attention has been 
devoted to this description of perception and thinking. 

Most commentators accept it as meaningful and clear pro- 
vided Aristotle means that the reception of forms, or the 
becoming like, occurs in the soul, not in the body, and thus 
describes awareness of forms. 

I begin Chapter I by showing, however, (i) that the re- 
ception of sensible forms occurs in the sense organs, i.e. 
in the body. Aristotle does not distinguish change of body 
from change of soul with respect to perception. Modern 
commentators generally have erred by reading into Aris- 
totle a distinction between physiological conditions and 
mental events. I then argue the following points: (ii) Aris- 
totle holds that when something is perceived to be e.g. hot, 
the sense organ involved in its perception becomes hot, 
and so for all perception. (iii) Perception is thought of as 
just such a change in a sense organ (shown by detailed 
analysis of 423b 27 - 424a 9). (iv) As applied to this change 
in the sense organs, the technical phrases “receives forms 
without matter” and “becomes like” are meaningful and 
clear, but they do not explain how the change in the sense 
organs differs from e.g. air becoming hot. (v) Faced with 
this difficulty, Aristotle shifts his ground (424a 32 - 424b 
19); he tries to explain his technical phrases as meaning 
the “observing” of such changes as becoming hot. (vi) But 
now his technical phrases depend for their own meaning on 
the meaning of the non-technical word aisthanomai (“ob- 
serve,” “perceive”) and hence cannot make that latter 
meaning more clear. 

Chapter II discusses the role of sensible forms in 
dreaming, remembering, etc. I show that for Aristotle 








someone who dreams about or remembers e.g. an olive 
tree perceives in his sense organs the colors, etc., which 
remain there from his previous perceptions of olive trees, 
and I explain how Aristotle arrived at this view. 

Chapter III explains the nature of the forms received 
by intellect. I argue that in speaking of such forms and of 
“essences,” Aristotle is not dealing primarily with the 
formation of concepts, as is commonly supposed, but what 
the understanding of what would now be called contingent 
facts. In this connection, Aristotle’s concept of “definition” 
is analyzed in detail. 

Chapter IV explains the way in which forms are re- 
ceived by intellect. I discuss “abstraction,” the roles of 
“active” and “receptive” intellect, and the claim that 
thinking is impossible without sensory images. 

Chapter V treats Aristotle’s attempts to show that in- 
tellect is non-bodily, as contrasted with sense. His argu- 
ments depend on his conception of thinking and perceiving 
as a kind of becoming “like,” and considerable light is 
thrown on them by the analysis given to this conception in 
Chapter I. 
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THEORIES OF THE PUBLIC: 
LOCAL, NATIONAL, AND INTERNATIONAL. 


(L. C. Card No. Mic 61-872) 


Kathleen Palmer Sparkman, Ph.D. 
Columbia University, 1960 


Seeking a Philosophy of International Understanding, we 
propose to study the associative relations that bind man- 
kind in conjoint activities examining the kind of ties that 
lend themselves to promoting international relations. To 
identify and push them is our present task. 

An analysis of John Dewey’s concept of a “public” has 
been the basis for our exploring different types of publics 
in terms of their specific traits and characteristics, and 
their capacities for extending across national boundaries. 
Although Dewey was essentially interested in clarifying 
the state as the organization of a political public, we have 
assumed a generalized study of the Public -- or the the- 
ories of Publics. Classical and modern philosophies are 
to be examined and considered as suggestions for distin- 
guishing the traits that would identify the Publics and lend 
themselves to extension. 

By following these different traits that characterize the 
Publics, we may arrive at various forms of organizations. 
Thus we plan to concentrate on Political and non-Political 
Publics in the first two sections. These associative rela- 
tions may be limited or may be expanded. This leads to 
our consideration of how smaller publics may be extended 
to form International Publics. Some of these Publics may 
combine the traits of others. For this reason, the Reli- 
gious Public will be examined under various aspects in- 
cluding that of extended political ties. 

The third section is an analysis of a unique interna- 
tional project in which the writer is personally involved. 
It is Operation Town Affiliations, Inc., a program of ar- 
ranging affiliations between Towns in the United States and 
foreign municipalities. This process of affiliations, as 
another way of extending associative relations, leads to an 
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analysis of the Town or local community with its close 
bonds and face-to-face connections. Our quest is to 
ascertain the potentiality of the community for interna- 
tional extension both as a concept and in the concrete, and 
its relationship to an International Public. We include, 
therefore, among the publics, the local, national, and 
international. 

A point of emphasis stressed by Dewey is that concep- 
tions must serve as “tools” for directed inquiry. Hence 
we shall conduct an examination of the ideas and concepts 
and shall distinguish carefully the various ways they are 





used. Thus we shall ask what the possibilities are for 
approaching international scope. Dewey directs the way 
to a search for the conditions that would bring about a 
Great Community. We believe there must be ‘preliminary 
work” toward a World Community. Therefore, it is our 
hope that by a study of Publics and International Publics 
in terms of their associative relations we may render 
more intelligible some of the strands that may contribute 
to the building of the Great Community. 
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PHYSICS 


PHYSICS, GENERAL 


THE DEPOLARIZATION OF 
NEGATIVE MU MESONS 


(L. C. Card No. Mic 61-234) 


Robert Alexander Mann, Ph.D. 
University of Alabama, 1960 


The current formulation of the theory of weak inter- 
actions predicts complete and opposite polarization for 
the positive and negative mu mesons created in the decay 
of pi mesons. The remaining polarization of the mu 
mesons, when they decay, may be detected by observation 
of the decay electrons. It is known that when positive 
mu mesons are stopped in certain substances they remain 
completely polarized; under identical circumstances the 
negative mu mesons are only about 13 per cent polarized 
when they decay. Thus it is of significance to understand 
this observed polarization of the negative mu mesons. 

It is shown that the depolarization of the negative mu 
mesons may be explained by consideration of the proc- 
esses attendant to the formation of mu-mesic atoms. The 
depolarization occurs when the mu mesons are initially 
captured into a highly excited bound state and in the sub- 
sequent transitions. As an essential preliminary to 
deducing the depolarization on capture the distribution of 
the mu mesons in initial states of the capturing atoms is 
determined. This distribution depends on the rate at 


which the mu mesons loose energy in the stopping process. 


The depolarization in the initial capturing event is due 
to the spin-orbit coupling; however, the extent of the 
depolarization in capture is strongly conditioned by the 
scattering preceeding capture. It is shown that the mu 
mesons may be regarded as having random direction when 
they are captured. 

In the cascade subsequent to capture both radiative and 
Auger transitions are important. These are treated in an 
adequate manner and the final polarization of the mu 
mesons is derived theoretically. The circular polariza- 
tion of the x-rays emitted in the last stage of the cascade 
is discussed. 

It is found that the negative mu mesons should retain 
a polarization of 0.133 in the ground state of mu-mesic 
carbon. 





The results obtained are compared with the best ex- 
perimental data available. The excellent agreement and 
the unambiguous nature of the analysis presented indicate 
the validity of the basic assumption that the mu mesons 
interact with matter in just the same manner as an elec- 
tron. Microfilm $2.75; Xerox $7.20. 152 pages. 


IMPURITY CONDUCTION IN SILICON 
(L. C. Card No. Mic 60-6127) 


Rajat Kumar Ray, Ph.D. 
Purdue University, 1960 


Major Professor: H. Y. Fan 


Impurity conduction at low temperature has been inves- 
tigated using single crystal, p and n-type silicon samples 
of various impurity concentrations. Hall effect and 
resistivity were measured over the temperature range 
4°K to 300°K. The results show that three ranges of 
impurity concentration may be distinguished: “pure,” 
“high” and “intermediate,” according to the ratio of 
separation, R, and Bohr radius, a, of the impurity atoms. 
For the “pure” range, R/a>6, the activation energy E; 
for the resistivity was found to increase with increasing 
impurity concentration consistent with a model of Coulomb 
interaction between majority impurity and some compen- 
sating impurity. 

A new method was used to determine the compensation. 
Compensating donors were added by heat treatment to the 
p-type samples. From the changes in resistivity at room 
temperature and Hall coefficient in the deionization range, 
the added compensation and the original compensation 
were determined. The activation energies of Ga and Al- 
doped samples were found to be much larger than that of 
B-doped samples of comparable impurity concentration. 
From heat treatment studies, it was concluded that there 
was ion-pairing between the Ga and Al atoms and the 
compensating impurities in the samples. Ion-pairing 
reduces the effective compensation. The high activation 
energies resulted from the low effective compensation in 
Ga and Al-doped samples. The assumption that paired 
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compensation has little effect on the activation energy was 
checked by Li diffusion in Ga-doped samples. Lithium 
which is known to ion-pair with Ga was found to have only 
small effect on the activation energy. 

The activation energy was found to Gecrease rapidly 
with increasing compensation, but the variation became 
small at large compensation. The theoretical calculation 
of activation energy, given by Miller and Abraham, was 
found to be in fair agreement with the results. 

The conductivity of various samples in the “pure” 
range can be fitted with an expression consisting of the 
product of an exponential activation energy term and the 
square of the exchange integral of impurity atoms. Such 
an expression is suggested by the treatment of impurity 
conduction as phonon-induced charge permutation between 
impurity centers which are partially ionized by compen- 
sating impurities. 

For higher impurity concentrations, the effect of com- 
pensation on the characteristics of impurity conduction 
were studied by deuteron irradiation. From the results, 
it is suggested that for the “high” concentration range, 
R/a<3, conduction takes place through an impurity band 
formed by strong overlapping of the impurity wave func- 
tions. For the intermediate range of impurity concentra- 
tions, it is suggested that conduction at low temperature 
takes place by the same mechanism as in the pure sam- 
ples and conduction at higher temperatures takes place in 
a band formed by the excited states of impurity. 

Microfilm $2.75; Xerox $4.20. 80 pages. 


CONTRACTION OF LIE GROUPS 
(L. C. Card No. Mic 60-5046) 


Eugene J. Saletan, Ph.D. 
Princeton University, 1960 


Contraction is defined for a Lie group to coincide on 
the Lie algebra with a generalization of contraction as 
first introduced by Inonu and Wigner. This is accom- 
plished with a sequence of suitable nonsingular coordinate 
transformations on the group, whose limit is a singular 
one. It is assumed that the sequence is such as to guaran- 
tee convergence of the group multiplication law expressed 
as a function of the transformed coordinates. This se- 
quence induces a sequence of nonsingular linear coordinate 
transformations (or, equivalently, linear mappings), 
tending to a singular limit, in the Lie algebra. It is then 
in the Lie algebra that essentially all of the caiculations 
are performed. 

It is assumed in particular that the sequence in the 
algebra depends linearly on a parameter A tending from 
1 to 0. The convergence of the association in the Lie 
algebra (or, equivalently, of the group multiplication law) 
implies and is implied by a certain condition on the alge- 
bra. This condition is stated explicitly in terms of the 
association and the limiting singular mapping u. Once it 
is satisfied, the new (contracted) algebra is uniquely 
determined, and the association in this algebra is ex- 
pressed in terms of the original association. 

The condition on the initial algebra and the expression 
for the association in the contracted algebra are studied. 
It is found that the contracted algebra can in general be 





further contracted by the same sequence of mappings, and 
that the algebra so obtained can also be so contracted. 
Proceeding in this way one obtains a sequence of algebras 
which is found to terminate at the qt® contraction, where 
q is an integer depending only on u. It is established that 
contraction as defined by Inonu and Wigner corresponds to 
q = 1. Some other properties of the original and con- 
tracted algebras are examined. It is shown, for instance, 
that none of the contracted algebras are semisimple. 

Some specific examples of contraction are given. In 
particular, the Lie algebra of the three-dimensional homo- 
geneous Lorentz group is contracted in all possible ways, 
and it is shown that all the contracted algebras are iso- 
morphic. A simple example is given of a general contrac- 
tion which is equivalent to no Inonu-Wigner contraction 
(i.e., the contracted algebra is isomorphic to no algebra 
that can be obtained by Inonu-Wigner contraction of the 
original algebra). It is shown that the three-dimensional 
rotation group can be contracted only to the group of 
Euclidean motions in the plane. 

The sequence of transformations in the Lie algebra 
induces a similar sequence of transformation in any of its 
representations. A faithful representation is transformed 
in the limit into a representation of the contracted algebra, 
but not a faithful one. Following a suggestion made by 
Inonu and Wigner, an attempt is made to “save” a finite 
dimensional representation (i.e., to obtain a faithful repre- 
sentation of the contracted algebra) by a A-dependent 
similarity transformation. It is shown that the saved 
representation so obtained is always reducible (though not 
necessarily completely reducible). Further, none of its 
irreducible components is faithful. 

Finally, ray representations are discussed. It is 
shown how a trivial group exponent (in Bargmann’s 
terminology) can change under contraction to a nontrivial 
one. This is applied specifically to the contraction of the 
inhomogeneous Lorentz group to the Galilei group. 
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INVESTIGATIONS ON MODELS 
IN FIELD THEORY 


(L. C. Card No. Mic 61-987) 


Leonard Michael Scarfone, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: William A. McKinley 


Research on simple models in Quantum Field Theory 
has established the following results: 


(a) The Lee model with pair effects in the 9-particle can 
simultaneously have a ghost in both the fermion and boson 
spectra. This possibility is a consequence of the presence 
of a new V-ghost, the energy behavior of which is sensitive 
to the renormalization procedure. It is shown that the 
renormalization procedure determines whether or not an 
infinite number of N-§ scattering states will have positive 
or negative norms. The qualitative behavior of the V-N 
“bound” states is also subject to this procedure. 


(b) The ordinary Lee model has the interesting property 
that for certain simple geometrical symmetries, the three 
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and four body problems, V-2N and V-3N, respectively, 
have “bound” state solutions identical to those in the two 
body problem, V-N. 


(c) The renormalization of a static two component fermion 
theory with both direct and exchange transitions involving 
scalar bosons can be carried out. The heavy particle 
masses are taken unequal and there are two distinct 
coupling constants, one for each type of transition. 


(d) Van Hove’s orthogonality theorem can be extended to 
the case of two scalar fields of unequal masses in bilinear 
interaction with each other with one of the field coupled to 
a point source. It is shown that orthogonal Hilbert spaces 
can be generated by variations in the masses and/or the 
coupling constants. This shows that perturbation theory 
will fail if an expansion is made in terms of a function of 
the mass and/or the coupling constants. 

Microfilm $2.75; Xerox $6.00. 124 pages. 


PHYSICS, ELECTRONICS AND 
ELECTRICITY 


A MODIFIED FORM OF THE 
MELLIN TRANSFORM AND ITS APPLICATION 
TO THE OPTIMUM FINAL VALUE 
CONTROL PROBLEM 


(L. C. Card No. Mic 61-1247) 


John Peschon, Ph.D. 
Stanford University, 1961 


A common property of the class of control-systems 
described by linear constant coefficient differential equa- 
tions is that transients take an infinitely long time to 
vanish. It is therefore not possible to demand that the 
output and output derivatives---called the states---of the 
device to be controlled---called the plant---accurately 
assume specified values at a specified finite positive time. 

The class of systems investigated in this report is 
characterized by the requirement that all the plant states 
assume a prescribed value (that is a final value) at some 
normalized time ‘one.’ 

In spite of most disturbances and parameter changes, 
a modified form of the Mellin Transform provides a 
convenient tool to analyze and synthesize such final-value 
systems; this transform is applied to time-varying sys- 
tems in a manner quite similar to the Laplace Transform 
in linear constant-coefficient systems. 

In addition to the final-value requirement, it is often 
desired to make the plant output follow a trajectory which 
is optimum in some sense. If this optimum trajectory is 
described by a linear differential equation, for instance 
an Euler equation, the modified form of the Mellin Trans- 
form can be used to synthesize a control-system in which 
the plant-output approximately follows this optimum 
trajectory, regardless of the values of the given initial 
and the desired final states. 
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LARGE-SIGNAL SPACE-CHARGE THEORY 
OF KLYSTRON BUNCHING 


(L. C. Card No. Mic 61-1261) 


Robert Norton Wilson, Ph.D. 
Stanford University, 1961 


Two formulations for the prediction of the behavior of 
a dense electron beam in the drift-tube section of a 
klystron tube are developed for the case when large rf 
velocity modulation is present. Both formulations are 
nonrelativistic, treat the electric space-charge field by 
Green’s function methods, and allow for the possibility of 
crossover. 

Two specific beam models are treated. The first, 
called the “disc model,” allows no transverse variation of 
any of the beam variables but takes into account the finite 
range of the space-charge forces. The second, called the 
“confined flow model,” requires that the motion of all 
electrons in the beam be constrained to the direction of 
beam flow but allows the longitudinal components of 
velocity and position to vary with the transverse coordi- 
nates of the particle. 

The first formulation, called the Lagrangian approach, 
places emphasis on the trajectories of the beam electrons 
and may be looked upon as an extension of ballistic theory. 
The equation of motion is a nonlinear integro-differential 
equation to be solved for the arrival time of the electrons 
as a function of distance down the drift space from the 
input cavity. When the space-charge parameter A = wp/w 
is small compared to unity, we expand the trajectory in 
power series in W/W , where w, is the equivalent infinite 
beam plasma frequency and w denotes the circular fre- 
quency of the modulation. The leading order term in this 
expansion leads to free flight bunching theory. When the 
velocity modulation level is small, the results of longi- 
tudinal space-charge debunching theory follow if we expand 
the trajectory in powers of the index of modulation a and 
retain all terms through first order in a. The two 
limiting cases mentioned above suggest that the trajectory 
be expanded in a double series in powers of A and a. For 
the disc model this expansion is performed through fourth 
order in A and second order in a, and the rf beam current 
as a function of drift distance is plotted for a variety of 
choices of tube parameters. The results indicate that the 
validity of the expansion procedure is best measured by 
a parameter 6 = aw/w, called the “depth of modulation.” 
The Lagrangian approach is also applied to the confined 
flow model. 

The second formulation, called the Eulerian approach, 
places emphasis on hydrodynamical variables and is most 
closely associated with the small signal space-charge- 
wave theory. The position of an electron in the beam is 
expressed by means of a displacement vector field which 
represents the change in position of a beam electron 
caused by the presence of the modulation and is a function 
of the position of the electron in the absence of modulation 
as well as an explicit function of time. The equation of 
motion becomes a nonlinear integro-differential equation 
to be solved for the displacement vector. Perturbation 
techniques similar to those used in the Lagrangian ap- 
proach are applied to both beam models with this Eulerian 
formalism. 
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The principal results of this study concern the two 
formalisms and the perturbation theory. The Eulerian 
formalism provides a more flexible means of determining 
charge and current densities and electromagnetic fields. 
The perturbation theory in A and a provides reliable 
results when 6 = aw/w, is substantially less than unity 
but the results indicate that, for larger values of 5, tech- 
niques other than the perturbation theory should be more 
appropriate. 
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PHYSICS, METEOROLOGY 


SOLAR-CORRELATED UPPER ATMOSPHERIC 
VARIATIONS DEDUCED FROM 
SATELLITE OBSERVATIONS 


(L. C. Card No. Mic 61-1544) 
Gerald James Miatech, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor George Prior Woollard 


The history and background of upper atmospheric 
research are presented along with discussions of solar- 
terrestrial relationships and earth satellite orbital 
dynamics, including perturbations. The various methods 
of density determination are briefly outlined while the 
method pertaining to satellite accelerations is treated in 


some detail as is the procedure for obtaining the other 
atmospheric parameters of temperature, pressure and 
composition or molecular weight. All possible effects 
which might contribute to deviations from actual values 
are considered and possible errors in the calculations 
are appropriately indicated. In addition, solar and geo- 
magnetic data for the year 1959 were analyzed to obtain 
an accurate index of solar activity for correlation pur- 
poses. 

The orbital behavior of fourteen earth satellites in 
existence during the year 1959 was analyzed to derive 
average upper atmospheric densities in the altitude 
interval of 100 to 400 statute miles. These satellites had 
inclinations ranging from 33 to 90 degrees and were widely 
separated in their relative positions with respect to the 
earth and the sun. At least five of them were in orbit 
simultaneously throughout most of the year. 

Average density values deduced from these satellite 
accelerations agree favorable with those given by the 1959 
ARDC Model Atmosphere. The variations in these densi- 
ties, however, are indicative of large scale fluctuations 
which increase with altitude in the upper atmosphere. 
Because of inferior knowledge of the interrelationships of 
the actual atmospheric parameters and their dependence, 
in this case, upon the values calculated for the density, 
only one of an infinite number of possible profiles was 
determined for the variation of atmospheric temperature, 
pressure and molecular weight with altitude. 

Several significant correlations with solar activity 
were obtained with the satellite accelerations including a 
cyclic variation which follows the fluctuations of the 





10.7-cm solar flux, an unsymmetrical latitude variation 
which appears to have a maximum in the region between 
200 and 350 miles, and a diurnal variation which could 
conceivably make a great difference in the mean values of 
the atmospheric parameters as observed on the sunlit and 
dark hemispheres of the earth. 
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THE DIURNAL VARIATION OF TEMPERATURE 
AND WIND OVER SLOPING TERRAIN 


(L. C. Card No. Mic 60-5297) 


Wen Tang, Ph.D. 
New York University, 1960 


Adviser: Professor Willard J. Pierson, Jr. 


A solution of the heat conduction equation for a 
V-shaped valley model is obtained for specified boundary 
conditions. It is shown that the theoretical and observed 
patterns are comparable in some cases. The mean 
velocity in the V-shaped valley from the theoretical tem- 
perature solution is also given. The result shows good 
agreement between the observed and predicted time of 
upslope and downslope motion. A set of analytical, two- 
dimensional periodic non-steady state more exact solu- 
tions over a single slope is also obtained. These solutions 
can be simplified so as to obtain the solutions previously 
obtained by Prandtl and Defant. These present solutions 
are a function of the diurnal potential temperature dis- 
turbance, the rate of change of the temperature disturb- 
ance on the slope, the inclination of the slope, the eddy 
conductivity, and eddy viscosity. 
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PHYSICS, NUCLEAR 


ELECTRON SCATTERING FROM 
DEUTERIUM AND HELIUM-4 


(L. C. Card No. Mic 61-1224) 


Abraham Goldberg, Ph.D. 
Stanford University, 1961 


In order to determine the neutron’s electromagnetic 
form factors it is necessary to measure the cross sec- 
tions for disintegration of light-nuclei by electron impact 
(electrodisintegration) when the electron transfers a large 
amount of momentum to the nucleus. A simple method of 
relating these cross sections to the free nucleon (proton 
and neutron) cross sections is given here. The method 
uses the impulse approximation which, in the case of elec- 
trodisintegration reduces simply to the folding of the free 
cross section for a given initial nucleon momentum into 
the probability distributions of the nucleons within the 
nucleus. This gives the cross section for scattering of the 
electron into a given solid angle and energy interval. 
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In this way the inelastic cross section for deuteron 
disintegration by electrons is calculated, assuming a 
spherically symmetric deuteron. The results are com- 
pared with those of a previous calculation by Jankus, 
which has been modified to fit the experimental data; they 
are found to agree. The neutron is assumed to have the 
same magnetic form factor as that of the proton, and 
vanishing electric form factor. The effect of a non- 
vanishing electric form factor is difficult to reconcile 
with the experiments. Finally, the contribution of the 
non-spherical part of the deuteron wave function (D-state) 
is estimated; the result is that the peak cross section is 
decreased by approximately 5 percent owing to the de- 
crease in probability of the deuteron being in the spheri- 
cally symmetric S-state. 

The feasibility of using disintegration of Be® to study 
the neutron is also considered. The Be” nucleus is 
assumed to be a dumbbell of two alpha particles, together 
with an extra neutron. One would hope kinematically to 
separate the scattering from these three objects. How- 
ever, it is found that this cannot be done, since disintegra 
tion of the bound alpha particles makes up almost the 
entire cross section. 

In the second part of the dissertation the second order 
processes involved in the elastic scattering of electrons 
by He* are considered. The interest of such processes 
lies in the possibility that they could lead to large-angle 
scattering which would either appear as or mask effects 
of a possible electronic anomalous electric or magnetic 
dipole moment. The second order processes to be con- 
sidered are those in which the nucleus absorbs two virtual 
photons emitted by the electron. In the intermediate state 
between the two absorptions the nucleus is then in a virtual 
excited state. 

The nucleus is treated completely non-relativistically 
so that the photon absorbing currents are the charge, 
convection current, and Pauli spin current of each nucleon. 
In the calculation it is necessary to sum the nuclear matrix 
elements over all the virtual excited states. This sum is 
done with a closure approximation, i.e., assuming that the 
energies of the excited nuclear states can be replaced by 
an average excitation energy. 

The calculation of the effects due to the spin currents 
is then divided into two parts, the first involving those 
terms in which both virtual photons are absorbed by the 
same nucleon within the nucleus. With the closure ap- 
proximation, these terms may be evaluated. The second 
part involves the terms in which different nucleons absorb 
each photon. These present the difficulty that the photon 
momentum integrals contain the nuclear form factors, and 
cannot be done exactly. It is assumed that within the 
nucleus each nucleon acts independently; the only property 
of the nucleus entering into the integration is the nuclear 
form factor. Calculations are made assuming the form 
factor to be Gaussian and Yukawa functions. The results 
are that the effects due to the spin are in all cases less 
than 5 percent and generally much smaller. 

The contribution due to the charge and convection 
current is broken into two parts, that due to the charge 
alone, and that due to the orbital motion. The first part, 
the charge contribution, is taken from previous work, 
giving a contribution of several percent. The second part 
is estimated and shown to be small compared with the 
charge term. 

In the last section the relevance of this calculation to 





a recent experiment is discussed. The second order 
contribution calculated above lies below the limits of 
experimental accuracy and cannot be measured. The 
experimental data may then be used to fix an upper limit 
on the electric and magnetic dipole moments of the elec- 
tron. Microfilm $2.75; Xerox $6.60. 136 pages. 


GIANT SOLAR FLARE NEUTRONS 
(L. C. Card No. Mic 61-1117) 


Serge Michel Lapointe, Ph.D. 
Cornell University, 1960 


The giant solar flare of February 23, 1956, was ac- 
companied by an unusually large and well observed cosmic 
ray increase on earth. An attempt is made to put a limita- 
tion on the origin and acceleration mechanisms of these 
solar protons. The method utilized is the following: It is 
investigated how a beam of protons traversing the solar 
atmosphere could generate neutrons by nuclear reactions. 
One then looks for a possible sign of these neutrons on 
earth. From these observations, it is inferred how much 
of the solar atmosphere the proton beam has traversed. 
This is an important feature of any acceleration mecha- 
nism. First, the intensity of the proton beam must be 
determined. An integral intensity of 3 x 10** protons at 
3 Bev is adopted. The jet is taken to have lasted 15 
minutes. Next, the energy spectrum of these solar protons 
must be established. Two spectra are retained for the 
protons leaving the sun: integral spectra inversely pro- 
portional to the seventh and fifth power of proton momen- 
tum or rigidity respectively. In the present calculations, 
the difference between the two is slight. Nuclear reactions 
of these protons with hydrogen and helium are studied. 

The hydrogen reaction is: p+p—p+n+a*. Experi- 
mental values for the cross section are used. Neutron 
yields for protons in various energy ranges are calculated. 
For low energy protons from 0.4 to 1.2 Bev, 1 gr/cm? of 
hydrogen gives a flux near earth of 2 x 10* neutrons/ 
cm’sec, The spectrum of these neutrons is roughly calcu- 
lated and extends from 0.1 to 0.4 Bev. For high energy 
protons from 2.0 to 5.0 Bev, the same flux is 25 neutrons/ 
cm’sec ranging from 0.5 to 1.3 Bev. A more exact 
spectrum is also given. The neutron yield, from the 
helium target, has been estimated by extrapolation of 
results from calculations on intranuclear cascades carried 
out for heavier nuclei. It is shown to be negligible com- 
pared to the yield from hydrogen. Then the possibility of 
detecting these neutrons is investigated. A neutron pile 
monitor at Wellington near local noon is selected. The 
over-all detection efficiency of the solar neutrons is 
ascertained, taking into account: the decay of the neutrons 
in their flight from sun to earth (1/1.4), the additional 
thickness of air to be traversed due to oblique incidence 
(1/50) and finally, the actual response of the detector to 
primary neutrons compared to that for primary protons. 

It is found to respond increasingly better for increasing 
neutron energies above 0.5 Bev. The early part of the 
intensity vs time curve at Wellington is interpreted as an 
upper limit for the measurement of a flux of solar neu- 
trons. Equating these two sets of data, it follows that at 
most 0.1 or 0.2 gr/cm’ of hydrogen were in the way of the 
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proton beam. Confronting this with the structure of the 
solar atmosphere and a few acceleration mechanisms, a 
choice between two general types is made. Mechanisms 
accelerating protons in regions situated above the body of 
the visible flare are seen to be in better agreement with 
the present calculations. It is proposed that the site of the 
acceleration was near the low frequency radio noise 
source, about one solar radius above the limb. This is 
entirely consistent with the present results and also ac- 
counts well for the observed time sequence of events. 
Microfilm $2.75; Xerox $5.20. 103 pages. 


THE FREE-PROPAGATOR EXPANSION 
IN THE EVALUATION OF THE LAMB SHIFT 


(L. C. Card No. Mic 61-256) 


Arthur J. Layzer, Ph.D. 
Columbia University, 1960 


The present investigation is concerned with “order 
properties,” with respect to the parameter aZ, of an 
expansion method for the evaluation of the bound electron 
self-energy, AE, and the application of these properties 
to the calculation of the new Lamb shift orders of 
o(a Z)®1n?(a@Z) and a(aZ)°1n(aZ). The expansion method 
is the free propagator expansion (FPE) that is, the formal 
algebraic expansion of the bound electron propagator or 
Green’s function in “powers” of the external (Coulomb) 
potential. The principal result of the general mathemati- 
cal analysis is a theorem which asserts that the FPE is 
an order expansion for (only) those terms of AE that are 
non-analytic in the parameter w =(aZ)’ and is thus 
particularly suitable for the calculation of this class 
terms of terms. A practical result of the theorem is that 
the new logarithmic orders arise from only the first four 
terms of the FPE. The non-analytic part of a fixed term 
I,, of the FPE can be attacked directly through a con- 
sideration of Im, I,, where Im, I, denotes the imaginary 
part of L,, regarded as a function of the complex variable 
w, on the upper side of a branch cut along the negative 
w axis. As an auxiliary result, boundedness properties 
in momentum space are derived for certain iterated 
operators related to the FPE of the bound non-relativistic 
electron Green’s function. The final result for the 
2S-2P,/2 shift, which has been previously published, is 
A E(2S-2P; , 2) = -Lw [3/4 1n’w + Inw (41n2 +1 + 7/48)] 
where L is Z* times the Lamb unit. In megacycles this 
is -0.25 for H and -9.5 for He+. The corresponding new 
values for the total theoretical shift are 1057.70 + 0.15, 
1059.08 + 0.16 and 14047.2 + 3.0 for H,D and He+ re- 
spectively. These values incorporate more up-to-date 
estimates for the nuclear finite size effect in D and He+ 
than those previously reported. 

Microfilm $2.75; Xerox $7.60. 165 pages. 





THE PHOTOPRODUCTION FROM 
NUCLEI OF CHARGED PI MESONS 
IN THE RANGE 100 TO 400 MEV 


(L. C. Card No. Mic 61-1121) 


Wilson Melville McClelland, Jr., Ph.D. 
Cornell University, 1960 


The photoproduction of charged 7 mesons by a 1000 
Mev bremsstrahlung beam has been studied for the ele- 
ments Be, C, Al, Cuand Pb. Mesons with energies in the 
range 100 to 400 Mev emerging from the targets at angles 
of 58° and 115° were detected, and absolute measurements 
for the cross section are given. 

The general behavior of the data was explained by a 
model, based on the free nucleon photoproduction cross 
sections, which utilized a transmission factor to describe 
the passage of 7 mesons through nuclear matter. This 
factor relies on the use of the meson mean free path, a 
concept derived from considerations of the usual optical 
model. 

In particular the model employed here predicted upper 
and lower limits for the nuclear cross section in absolute 
terms. The agreement was encouraging and the dis- 
crepancies appeared where the model was known to be 
inadequate because of inherent approximations. Although 
the experimental nuclear 1~/m* ratios followed the be- 
havior of this quantity for deuterium rather closely, the 
model made no specific predictions. The measured cross 
sections had a dependence on the target atomic weights of 
~A%* and this result lay between the limits predicted by 
the model. Furthermore, the measured difference in the 
separate 7 and 7 A-dependences was also indicated by 
the model. 

The results of this experiment thus seem to be con- 
sistent with an optical model treatment of an assumed 
initial volume production. No recourse to a surface pro- 
duction mechanism was found to be necessary and if such 
a process does occur, its effect is indistinguishable from 
the uncertainties in the volume production model which 
was employed. 

Microfilm $2.75; Xerox $7.40. 156 pages. 


THE BREMSSTRAHLUNG MONOCHROMATOR 
(L. C. Card No. Mic 61-1653) 


James Sheridan O’Connell, Ph.D. 
University of Dlinois, 1961 


An experimental system is described which permits 
the measurement of photonuclear reactions produced by 
photons whose energies are confined to a 1% energy 
interval. In this system the energy of a bremsstrahlung 
photon is deduced by measuring the energy of the radiating 
electron before and after the bremsstrahlung process. 
When the bremsstrahlung photon induces a nuclear reac- 
tion, the simultaneous detection of the reaction product 
and the post-bremsstrahlung electron identifies the energy 
of the initiating photon. A 25 Mev betatron was the source 
of high energy electrons. 

The bremsstrahlung monochromator was used to meas- 
ure the elastic scattering cross section of photons by gold 
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nuclei at 21 photon energies from 11.4 to 17.8 Mev with an 
energy resolution of 150 kev. The measured differential 
cross section at 135° exhibited a giant dipole resonance 
shape. The magnitude and energy dependence of the ob- 
served scattering agrees with a dispersion relation pre- 
diction based on the measured gold absorption cross 
section and some assumptions about the scattering. From 
the agreement between measurement and prediction we 
conclude: (1) the absorption cross section is a smooth 
function of energy, (2) the scattering process is dipole, 
(3) there is little or no high energy inelastic scattering 
in the giant resonance region. 

Microfilm $2.75; Xerox $6.80. 145 pages. 


RESULTS OBTAINED FROM A STUDY 
OF NEGATIVE KAON INTERACTIONS 
IN NUCLEAR EMULSION 


(L. C. Card No. Mic 61-1475) 


Weymar Zack Osborne, Ph.D.* 
The University of Oklahoma, 1961 


Major Professor: R. A. Howard 


Nearly three hundred kaon tracks have been followed 
through a stack of Ilford G-5 emulsions which was exposed 
to the 435 Mev/c unseparated negative kaon beam at the 
Bevatron. The kaon track endings were segregated ac- 
cording to type (in-flight decay, in-flight interaction, or 
at-rest interaction), and some easily accessible charac- 
teristics of kaon-produced stars with one or more product 
prongs have been determined. 

Prong frequencies, observed charged pion emission 
frequencies, and observed hyperon emission frequencies 
were determined. The results are generally in agreement 
with those of other workers. There is one exception to this 
statement; namely, the observed charged pion frequencies 
(0.43 for at-rest stars, 0.42 for in-flight stars) were 
slightly larger than any found in the literature. The small 
discrepancy is attributed to a difference in scanning 
efficiencies. 

One unusual event was seen; its most probable inter- 
pretation is 


K + Nucleus ~ 7 +5 + Nucleons. 


Up to now, whether or not simultaneous 7 and = pro- 
duction can occur in the nuclear absorption of a negative 
kaon has been an open question. 

For one hundred and eighty-three of the kaon tracks, 
all scatters visually estimated to be greater than or equal 
to 5° were recorded together with the residual ranges at 
the scatter vertices. The results of an analysis of these 
data indicate the existence of two different components of 
the kaon beam in the energy interval 92 to 112 Mev. One 
component is apparently scattered more than the other. 

It must be emphasized that this conclusion is tentative 
because it is based on a statistical analysis of a rather 
limited number of events. 

Five mesonic hypernucleus decays were analyzed in 
detail. Two ,H* events, one of which was an in-flight 
decay, were uniquely interpreted. Interpretations as- 
signed to the other three events are not unique. All lambda 





binding energies obtained are in good agreement with the 
corresponding expected values. 

Finally, the mean life of ,H* has been determined from 
the combined results of this dissertation and a survey of 
the literature. The value obtained is 

+ 3.2 
3.5 x 10° sec. 
- 1.5 
values obtained in several laboratories for the mean life- 
time of the free lambda hyperon. 


This number is very close to 


*N.S.F. Predoctoral Fellow (1958-1960). 
Microfilm $2.75; Xerox $6.00. 121 pages. 


NUCLEAR INTERACTIONS OF 
HIGH ENERGY COSMIC RAYS OBSERVED 
NEAR SEA LEVEL 


(L. C. Card No. Mic 61-547) 


William Louis Pak, Ph.D. 
Cornell University, 1960 


Nuclear interactions of magnetically analyzed cosmic 
rays of above 8 Bev energy have been observed near sea 
level in an effort to obtain information on muon nuclear 
interaction cross section and the vertical intensity of sea 
level protons at ~20 Bev energy. 

The equipment essentially consisted of a magnet spec- 
trometer and a multiplate cloud chamber. The spectrome- 
ter was used to determine the charge and the momentum 
of the impinging particles and the cloud chamber, to 
observe the interactions. 

The soft component present in the sea level cosmic 
radiation was eliminated by placing a 15 cm. layer of lead 
on top of the spectrometer. While the layer did not 
substantially affect the muon intensity, it reduced the 
N-component intensity by a factor 1/e. Nevertheless, the 
interaction cross section of the N-component is suffi- 
ciently large for the N-component interactions to out- 
number those due to muons. The N-component could be 
eliminated by tipping the spectrometer to 68° orientation, 
since particles detected at this orientation have traversed, 
on the average, material equivalent to ~2.7 times the 
thickness of the atmosphere and, hence, the N-component 
intensity is expected to be lower than its vertical intensity 
by a factor of ~10°. Therefore, interactions observed at 
68° orientation could be attributed entirely to muons and 
any increase in the rate of interaction when the spec- 
trometer is tipped back to 0°, to the N-component. 

In approximately equal running time 2 and 7 events 
have been observed at 68° and 0°, respectively. From 
this we deduce the following values for the muon cross 
section for events of 200 Mev threshold energy and for the 
ratio of the intensity of the charged, N-component to that 
of muons in the energy range selected by the Geiger 
counters: 


Oy = 2.2 o x 10°” cm?/nucleon : 


.7 
1 


R = 1.6+1.1x 107” 


The muon cross section has been compared with under- 
ground measurements on star production by calculating the 
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effective energies from the knowledge of various muon 
spectra. The muons selected in the present experiment 
are comparable in energy to those at an underground 
depth of ~300 m.w.e. The result of the present experiment 
agrees better with Avan’s* experimental points at 310 
m.w.e. and 590 m.w.e. than with the values calculated 
from Williams-Weizsacker method with a constant photo- 
nuclear cross section of 1.4 x 10°” cm*/nucleon, although 
in view of the large statistical uncertainty it is not incon- 
sistent with the latter. If the departure from the calcu- 
lated values is real, it may indicate a rising photonuclear 
cross section with energy. 

From the measured value of R the average elasticity 
of nuclear collisions was calculated on the basis of the 
model of nucleon diffusion proposed by Heitler and 
Janossy.” The average elasticity consistent with our 
observation is roughly 50%. 

Of the 7 events observed at 0° the charge has been 
determined for 4. All 4 have been found to be positive, 
suggesting that the charged, N-component consists pri- 
marily of protons. We have, therefore, been able to 
transform R into differential proton intensity at 22 Bev/c. 
Our spectral point together with results of previous ex- 
periments at around 1 Bev/c gives rise to a differential 
spectrum which can be well approximated by a power law 
with exponent y+ 1=1.9+0.3. 

This may be compared with the values of the exponent 
in the primary spectrum. Since the high energy protons 
have had, on the average, five interactions in reaching sea 
level, the energy range 1 - 20 Bev at sea level corresponds 
to ~30 - 700 Bev range at the top of the atmosphere. Over 
a wide region centered at about 150 Bev the exponent of 
the primary spectrum is about 2.4. The fact that the value 
of the exponent in the sea level spectrum is less than the 
corresponding value in the primary spectrum suggests 
that the elasticity is an increasing function of energy. 


1. L. Avan and M. Avan. See G. N. Fowler and 
A. W. Wolfendale, Nuclear Physics 3, 299 (1957). 

2. W. Heitler and L. Janossy, Proc. Phys. Soc. 
A62, 374 (1949). 
Lana Microfilm $2.75; Xerox $4.20. 76 pages. 


THE COMPLEX BETA SPECTRA OF 
ARSENIC-76 AND BROMINE-76, 
THE BETA SPECTRUM OF BROMINE-77, 
AND THE POLARIZATION OF 
PROMETHIUM-147 BETA RADIATION. 


(L. C. Card No. Mic 61-943) 


Herman John Sathoff, Jr., Ph.D. 
The Ohio State University, 1960 


The decay of both arsenic-76 and bromine-76 leads to 
the ground state and to the excited states of selenium-76. 
The measurements and analyses of the complex beta 
decay spectra showed the mode of population and energy 
of the levels of the daughter nucleus. The measured 
complex negatron spectrum of arsenic-76(26.5 hour half- 
life) was analyzed into simple beta groups of upper energy 
limits and relative intensities: 2.97(57), 2.42(28), 1.76(8), 
1.19(2), 0.89(1.2), 0.54(2), 0.33(1.8) Mev. The 0.54 Mev 





group is an addition to the previously reported beta groups 
confirmed by these measurements. The first forbidden 
shape for the 2.97 Mev group was confirmed. The 0.54 
and 0.33 Mev groups were in coincidence with gamma rays 
of 2.42 Mev and 2.64 Mev, respectively. Energy levels of 
selenium-76 at 0.56, 1.21, 1.78, 2.08, 2.42, and 2.64 Mev 
were confirmed. The measured complex positron spec- 
trum of bromine-76(15.9 + .2 hour half-life) was analyzed 
into beta groups of upper energy limits and relative inten- 
sities: 3.58(35), 1.80(8), 0.93(15), 0.52(5), 0.24(weak) Mev. 
The 3.58 Mev group was confirmed as the ground state to 
ground state transition with the allowed shape. Positron 
groups of upper energy limits 3.67, 3.15, 1.9, 1.1, 0.6 Mev 
were not observed. Beta-gamma coincidence measure- 
ments showed that the 1.80, 0.93, 0.52, and 0.24 Mev posi- 
tron groups populate energy levels of 1.78, 2.65, 3.07, and 
3.34 Mev of selenium-76. Energy levels of selenium-76 
at 0.56, 1.22, 2.08, and 2.42 Mev occurring in the decay 

of bromine-76 are not populated by direct positron decays. 
It is reported that the 0.56 and 1.22 Mev energy levels 
have spin and parity 2(+), while the ground state spin and 
parity of bromine-76 is 1(+). On this basis positron decay 
to the 0.56 and 1.22 Mev energy levels would be expected. 
There is no immediate explanation for the absence of 
positron decay to these energy levels. By comparison, 

the 1.78 and 2.65 Mev energy levels of selenium-76 are 
populated by positron decay of bromine-76 and by negatron 
decay of arsenic-76. 

The positron spectrum of carrier-free, thin sources of 
bromine-77, a co-product in bombardments for bromine- 
76, was measured. One positron group with an upper 
energy limit of 360 kev was found. This group showed the 
allowed shape from 80 to 360 kev. One previous report in 
the literature of the measurement of the positron spectrum 
of a thick sample of bromine-77, 10 mg/cm’, gives 336 
kev as the upper energy limit. Coincidence measurements 
with annihilation radiation showed that positron decay to 
the 240 kev energy level of selenium-77 does not occur. 
The measured positron spectrum is consistent with the 
previously assigned spins and parities of 1/2(-) for the 
ground state of selenium-77 and 3/2(-) for the ground 
state of bromine-77. The measured internal conversion 
electron spectrum of bromine-77 showed transitions of 
80 kev (E1, M2), 162 kev (E3), 201 kev, 239 kev (M2 or 
mixed), 297 kev and 523 kev. The one previous report in 
the literature of the measurement of the spectrum gives 
conversion electrons of energy 160 and 240 kev. The 
measured de-excitations by internal conversion electrons 
fit transitions of the previously proposed energy levels at 
160, 240, 440, 522, 823, and 1010 kev. The multipolarity 
assignments of the 80, 162, and 239 kev transitions partly 
support the spin and parity assignment of 7/2(+) for the 
162 kev level and show that either an assignment of 5/2(-) 
or an assignment of 3/2(-), previously reported, may hold 
for the 240 kev energy level. 

The longitudinal polarization of promethium-147 beta 
radiation was measured at 84, 94, 104, 114, and 124 kev. 
The measured polarization follows the ratio -v/c within 
an experimental error of 15 per cent. 

Microfilm $2.75; Xerox $8.20. 179 pages. 
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PHYSICS, SOLID STATE 


I, HIGH PRESSURE—HIGH TEMPERATURE 
ELECTRONIC SPECTRA. 
Il. ELECTRICAL RESISTANCE 
AT HIGH PRESSURE. 


(L. C. Card No. Mic 61-1594) 


Anthony Stephen Balchan, Ph.D. 
University of Dlinois, 1961 


Two devices are described for the measurement of 
optical absorption spectra at up to 170 kilobars pressure, 
or simultaneous conditions at 150 kilobars and 400°C. 

The high pressure cell is used to study the absorption 
edges of three silver halides, olivine, sulfur, and the *A” 
band in four impurity - activated alkali halides at high 
pressure and temperature. In addition, a study is made 
of the frequency shift and pressure broadening of the low- 
energy charge transfer bands in hexahalide complexes of 
the transition elements osmium, iridium, palladium and 
platinum. 

The pressure shift of the silver chloride and bromide 
edges is similar at all temperatures. In the NaCl phase 
of these compounds, the pressure shift of the edge, 
initially to lower energies with increasing pressure, 
reverses sign at about 250° C, and becomes strongly blue. 
The high pressure CsCl phase of these compounds shows 
a regular red shift of the edge with pressure at all tem- 
peratures. The results are explained qualitatively if the 
absorption in the region studied is caused by thermal 
defects. 

The absorption edge of silver iodide in the NaCl phase 
shows an anomalous blue shift with temperature. The 
unusual blue discontinuity of the edge across the 
b.c.c. +f.c.c. transition becomes smaller with increasing 
temperature. 

The absorption edges of olivine and sulfur both show 
a regular red shift with pressure and temperature. 

The effect of pressure and temperature on the thallium 
impurity absorption in KI is regular. In the lead activated 
compounds in the CsCl phase, a new band appears at about 
250° C at 2000 cm™* higher energy than the “A” absorption. 
This is interpreted as due torearrangement of the impurity 
complex, probably involving the associated vacancy. 

The frequency shifts of the hexahalide 7 ~ t,, charge 
transfer bands with pressure are generally toward lower 
energy, and are interpreted qualitatively in terms of 
molecular orbital treatments in the literature. 

A cell is described for the measurement of electrical 
conductivity at room temperature to a maximum pressure 
of 500 kilobars. The calibration procedure is discussed, 
and the cell compared with other designs described in the 
literature. 

Finally, the effect of pressure on the electrical re- 
sistance of lead, iron, barium, rubidium and calcium is 
presented, and a qualitative explanation of the effects is 
given from the point of view of the band structure of these 
metals. The accuracy and features of the pressure cali- 
bration points obtained as a consequence of the work are 
reviewed. The points include: probable electronic transi- 
tions in lead and barium, the a ~— y transition in iron, 

a transition and maximum in rubidium, and a maximum 
in calcium. Microfilm $2.75; Xerox $7.20. 154 pages. 





A STUDY OF THE EXCHANGE SYSTEM 
IN ORGANIC FREE RADICALS 
BY MAGNETIC RESONANCE AND 
SPECIFIC HEAT MEASUREMENTS 


(L. C. Card No. Mic 61-1225) 


John Paul Goldsborough, Ph.D. 
Stanford University, 1961 


Magnetic resonance measurements were made on five 
crystalline organic free radicals. The free radicals were 
a,y-bisdiphenylene 8-phenyl allyl (BDPA), Wurster’s blue 
perchlorate, Picryl amino carbazyl, and benzene and 
chloroform complexes of a,a-diphenyl 8-picryl hydrazyl 
(DPPH). Solid solutions of DPPH in polystyrene were 
also studied over a range of concentrations. The mag- 
netic resonance spectrometers operated at 10 kMc/sec 
and 24 kMc/sec. Measurements were made at tempera- 
tures from 1.4°K to room temperature. 

In these free radicals there is a large exchange inter- 
action between unpaired spins. It is well known that the 
exchange interaction causes a narrowing of the magnetic 
resonance line. The purpose of this investigation was to 
study the effect of exchange on the spin-lattice relaxation 
time. Previous measurements of Bloembergen and Wang 
had indicated that the spin-lattice relaxation time is the 
same at 77°K and 300°K. These results were confirmed 
and the measurements extended to the liquid helium tem- 
perature range. In the more concentrated free radicals 
two effects were found. First, it was found that the line 
width increases with decreasing temperature. This is 
thought to be due to a reduction in the correlation fre- 
quency of the random modulation of the dipolar interaction 
as kT approaches the exchange integral J. Secondly, there 
is an increase in the spin-lattice relaxation time. This 
result is interpreted with an extension of the exchange 
reservoir model of Bloembergen and Wang. 

In the polystyrene solutions the exchange interaction 
was varied from approximately zero up to a value almost 
as large as that in the pure free radicals. It was found 
that as the exchange interaction increases the spin-lattice 
relaxation time decreases rapidly, finally becoming equal 
to the spin-spin relaxation. Further increase in the 
exchange interaction then increases both the spin-spin 
and spin-lattice relaxation time. These results are con- 
sistent with a random modulation model analogous to that 
used for motional narrowing in liquids. 

In the free radicals with the highest exchange energies 
large broadening and distortion of the lines are observed 
at the lower temperatures. These effects are undoubtedly 
associated with a magnetic transition which takes place 
when kT = J. These data are difficult to interpret quanti- 
tatively and it was decided to make specific heat measure- 
ments to gain more information about the nature of the 
magnetic transition. 

From the specific heat measurements it is possible to 
obtain approximate values of J. Although there is con- 
siderable uncertainty in these values it is felt that they 
are more accurate than those estimated from the reso- 
nance data. Only in BDPA was a peak in the specific heat 
observed. The rounded nature of this peak indicates a 
non-cooperative transition which is consistent with a one- 
dimentional exchange lattice. The data for the other free 
radicals are consistent with this conclusion. However 
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any conclusions about the exact nature of the transitions 
must be considered as tentative. 
Microfilm $2.75; Xerox $6.00. 122 pages. 


THE EFFECT OF HYDROSTATIC PRESSURE 
ON IONIC CONDUCTIVITY 
IN SOME ALKALI HALIDES 


(L. C. Card No. Mic 61-185) 


Camden Ballard Pierce, Ph.D. 
University of Dlinois, 1960 


The effect of hydrostatic pressures up to 9000 Kg/cm’ 
on ionic conductivity in NaCl, KCl and RbCl single crystals 
doped with divalent impurities has been studied over the 
temperature range of 200°C to 500°C. The conductivity 
in this temperature range is due entirely to the motion of 
cation vacancies introduced into the crystal with the 
divalent impurities. Measurements are made by a stand- 
ard ac bridge technique. 

From the pressure dependence of the ionic con- 
ductivity, using standard thermodynamic arguments, it is 
possible to determine the activation volume of motion. 
This is interpreted as the expansion of the crystal due to 
the presence of a diffusing ion in the saddle point configu- 
ration half-way between its former position and a neigh- 
boring vacancy. The measured values for this volume are 
7.7+ 0.5 cc/mole in NaCl doped with CaCl2 and 7.0 + 0.5 
cc/mole in KCl doped with SrClz. Interpretation of the 
data is complicated by a changing concentration of free 
vacancies with temperature and pressure due to associa- 
tion between the vacancies and divalent impurities. It is 
possible to make reasonable corrections for the associa- 
tion in order to determine the direct effect of pressure on 
the mobility of the free vacancies. 

The present experimental results are within a range 
which may be explainable in terms of the equilibrium 
model of the diffusion process. The present results are 
also in good agreement with the only previous measure- 





ment of the activation volume for motion of vacancies in 
ionic crystals. All of the available measurements of acti- 
vation volumes in ionic crystals, both of formation and of 
motion, give results which are comparable to, or larger 
than, the ionic volume in the crystal. This situation is 
completely different from that indicated by measurements 
of pressure effects in metals. All of the measured activa- 
tion volumes in metals are small compared to the atomic 
volumes. It is probable that the differences can be 
explained in terms of relaxation of the neighboring atoms 
around a vacancy in metals and outward displacement of 
ions around a vacancy in ionic crystals due to coulombic 
repulsion. 

It was hoped that this experiment would furnish a test 
of an often used correlation between the activation energy 
for defect processes and the small shear modulus in 
various materials. It had been found previously that the 
small shear modulus in KCl decreased with increasing 
pressure, in contrast to the more normal increase with 
pressure found for the same modulus in NaCl. It is not 
possible to draw definite conclusions about the validity of 
this correlation from the results of the present experi- 
ment, as the pressure effects on ionic conductivity in NaCl 
and KC] appear to be almost identical. However, there 
may be indirect evidence in support of the correlation in 
that the measured activation volume for KCl is slightly 
smaller than that for NaCl, in spite of the fact that the K* 
ion is almost twice as large as the Na* ion. A possible 
decrease in the potential energy barrier with pressure 
may be masked by a large activation volume. 

Some measurements were made on RbC1 crystals 
doped with BaCl2. The pressure transition from the NaCl 
to the CsCl crystal structure results in an increase in the 
ionic conductivity by about an order of magnitude. At 
300°C the transition was found to occur at about 6100 
Kg/cm’*. Several non-reproducible anomalous effects 
were observed in various samples of RbCl, and it is im- 
possible to draw unambiguous conclusions concerning the 
pressure measurements below the transition pressure. 

At least some of the anomalous effects were probably 
caused by excess BaCl, precipitated in the crystals. 
Microfilm $2.75; Xerox $4.40. 83 pages. 
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REFLEX RELATIONSHIPS OF THE ABDOMINAL 
STRETCH RECEPTORS OF THE CRAYFISH 


(L. C. Card No. Mic 61-855) 


Roger Otto Eckert, Ph.D. 
Columbia University, 1960 


A preparation is described which makes it possible to 
isolate single crayfish stretch receptor organs for selec- 
tive stimulation without destruction of their central con- 
nections. 

Stimulation of single slow or fast stretch receptors, as 
well as flexion of the tail, gives rise to an efferent re- 
sponse in two fibers of the nerve innervating the stretch 
receptors and superficial extensor muscles. 





One of these reflexly discharging fibers was shown to 
have an inhibitory effect on the output of both fast and slow 
stretch receptors. Inhibitory postsynaptic potentials re- 
corded during this inhibition indicate that the reflexly 
activated fiber is identical with the inhibitor neuron known 
to impinge on the receptor cell dendrites. 

It is concluded that the abdominal stretch receptor 
system of the crayfish possesses an inhibitory feedback 
mechanism which reflexly inhibits, to a degree, the inten- 
sity of stretch receptor discharge. This mechanism 
apparently involves central connections, via interneurons, 
between stretch receptor cell axons and the well-known 
“accessory” fiber of Alexandrowicz. 

The influence of the stretch receptor system on the 
coordination and timing of the crayfish swimming reflex 
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was investigated by means of electrophysiological and 
cinematographic techniques. 

Stretch receptor discharge was shown to be effective 
in centrally inhibiting the discharge of extensor neurons. 
Spatial summation is required for effective inhibition. 

Recordings from the dorsal nerve (innervating the RM’s 
and extensor muscles) during the repetitive tail flips of 
the swimming reflex indicate that during tail flexion the 
extensor neurons are silent. Ablation experiments showed 
that the stretch receptor system is not required for inhi- 
bition of the extensors during the swimming reflex. 

The same recordings indicate that, during the extensor 
fiber silence, the accessory fiber discharges at high fre- 
quency with or without the integrity of the stretch re- 
ceptor system. The accessory fiber is apparently dis- 
charging directly in response to giant axon impulses. 
Because of this inhibitory fiber discharge, the stretch 
receptors are inhibited during most of the tail flexion, and 
evidently discharge in an abrupt burst only when the ac- 
cessory fiber stops firing, at full flexion. 

Although cinematographic studies revealed no gross 
deficiencies in the swimming behavior of animals in which 
the RM’s had been cut, close examination did reveal that 
the shortest intervals between full flexion and the beginning 
of tail extension occurred in those animals whose RM’s 
had been destroyed. This observation is in agreement with 
the electrophysiological observation that after RM destruc- 
tion the extensor neurons begin firing sooner after full tail 
flexion than in the normal animal. 

Because of centrally originating inhibition of the 
receptor output the stretch receptor system exhibits two 
kinds of responses to tail flexion. During slow flexion the 
receptors respond to different degrees of tail flexion with 
a graded discharge frequency. However, during the tail 
flip triggered in an all-or-none manner by the giant axons, 
the receptors, because of centrally originating inhibitory 
fiber activity, are free to discharge only at the fully 
flexed tail position with a short, high frequency train of 
impulses. Microfilm $2.75; Xerox $4.80. 95 pages. 


THE EFFECT OF ENVIRONMENTAL LIGHT 
AND TEMPERATURE ON THE 
THYROID SECRETION RATE AND OTHER 
PHYSIOLOGICAL PROCESSES IN SHEEP 


(L. C. Card No. Mic 61-1173) 


Theodore Matthew Hoersch, Ph.D. 
Michigan State University, 1960 


Quantitative measures of the thyroid secretion rate 
were obtained on 64 ewes using the thyroxine substitution 
method. These animals were maintained under controlled 
conditions of light and temperature. There were six 
variants in light exposure ranging from 4 through 24 hours 
per day and two temperatures, 50° and 90° F. Each of the 
12 trials lasted 30 days. 

Decreasing the ambient temperature from 90° F. to 
50° F. induced a three-fold increase in the thyroid secre- 
tion rate, which was significant (P<.01). 

Increasing the hours of light in increments of 4 hours 
produced a biphasic effect within the range 4 through 24 





hours per day. Differences between the highest and lowest 
values were significant (P<.01). By increasing the illumi- 
nation from 4 hours daily to 12, thyroid activity was pro- 
gressively depressed, but with added light above 12 hours 
the thyroid secretion rate steadily rose. The highest 
values were obtained under continuous light and the para- 
bolic pattern was in evidence under both 50° and 90° F. 
temperatures. 

The zero time percent uptake of was increased by 
the elevated ambient temperature and increasing the hours 
of daily illumination significantly (P< .01) depressed the 
uptake of radioiodine. A significant negative correlation 
of -.255 existed between the thyroid secretion rate and 
zero time percent uptake; but the secretion rate could not 
be significantly related to I*** output half-time (T 4). 

Ten individual comparisons were made between the 
thyroid secretion rate and thyroid epithelial cell height in 
ewes maintained under 12 hours of light. There was a 
positive relationship (r = .580, P< .08) between these 
two measures of thyroid activity. The acinar cell heights 
of ewes subjected to the 50° F. temperature were signifi- 
cantly (P<.01) greater than those kept at 90° F. 

An augmented secretion by the thyroid gland was 
associated with increased gains in body weight and 
improved feed efficiency. 

Body weight gains and feed efficiency were significantly 
improved at the 50° F. temperature as compared to the 
warmer (90° F.) environment; but temperature had no 
effect on feed consumption. A 12:12 light to dark ratio 
was most conducive to rapid gains. 

Water consumption was stimulated by the higher 
ambient temperature and within temperatures it paralleled 
feed consumption. Thyroid activity had no effect on water 
intake. 

Both respiratory rate and rectal body temperatures 
were significantly (P<.01) elevated by the increased 
ambient temperature and these two measures were signifi- 
cantly correlated (r = .391, P<.01). There wasa 
tendency for both respiration rates and rectal body tem- 
peratures to decrease with increasing hours of light to 
12 hours and then increase with increasing illumination 
to 24 hours. 

A ratio of 16 hours light to 8 hours darkness inhibited 
the estrous cycle in some ewes during the normal breeding 
season. Temperature had no significant effect on the 
cessation of the estrual periods in this investigation. 

Estrus was not induced during the normal anestrous 
season by a 16 hour darkness to 8 hour light ratio at 
either 50° F. or 90° F. 

Microfilm $2.75; Xerox $6.40. 135 pages. 
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AN EXPERIMENTAL INQUIRY 
INTO THE NATURE OF 
IRREVERSIBLE SHOCK 


(L. C. Card No. Mic 61-613) 


Richard Carlton Lillehei, M.D., Ph.D. 
University of Minnesota, 1960 


A standardized method to produce irreversible hemor- 
rhagic shock has been developed based upon a modification 
of the Lamson-Fine technic. This method utilizes an 
electronically controlled leveling device to maintain a 
constant counter pressure and a closed plastic blood 
reservoir which prevents bacterial contamination and 
facilitates carrying out the mechanics of the hemorrhagic 
shock experiments. Using this method, we found that 
80 per cent or more of adult mongrel dogs bled to 30, 35, 
or 40 mm Hg mean systemic arterial blood pressure died 
of irreversible hemorrhagic shock following retransfusion 
of all shed blood when the retransfusion was carried out 
at either the end point of 40 per cent uptake of the maxi- 
mal bleeding volume, acute respiratory failure, or 4.5 
hours elapsed time from the onset of hemorrhage. This 
irreversible state is characterized by hemoconcentration, 
plasma volume loss, plasma hemoglobin increase and the 
appearance of an abnormal plasma hemin pigment prior 
to death, and at autopsy characterized by the finding of 
hemorrhagic necrosis in the mucosa of the bowel. Irre- 
versible hemorrhagic shock was not prevented or altered 
in any way by pretreating dogs with intravenous heparin, 
up to 10 mg/kg, nor by sterilizing the gut of dogs with 
intestinal antibiotics prior to hemorrhage. Irreversible 
hemorrhagic shock was prevented in 90 per cent of un- 
anesthetized normal and chronic Eck fistula dogs by 
perfusing the bowel via the superior mesenteric artery 
with arterial blood from a donor dog during a 5-hour 
period of hemorrhagic shock at 35 mm Hg mean systemic 
arterial blood pressure. The irreversible state was not 
prevented by perfusing the liver via the celiac axis or 





portal vein, or the lower systemic arterial or venous 
systems of unanesthetized dogs similarly shocked. Brain 
perfusion via the carotid artery during hemorrhagic shock 
increased the duration of survival of shocked dogs but 
did not prevent the irreversible state from ultimately 
occurring. In the dog, apparently the intestine is the organ 
most sensitive to the ischemia attendant upon prolonged 
hemorrhagic shock. Plasma loss, hematocrit increase, 
plasma hemoglobin increase, and hemorrhagic necrosis 
of the bowel, all of which characterize irreversible 
hemorrhagic shock also characterize the response of the 
dog to lethal doses of endotoxin from Gram-negative 
bacteria. These effects of endotoxin apparently result 
from the sympathomimetic action of endotoxin on the 
vasculature of the bowel which leads to mechanical limita- 
tion of blood flow to the bowel with resultant critical 
ischemia. Agents which have an adrenergic blocking effect 
prevent these deleterious effects of endotoxin and prevent 
death, while the vasopressor drugs which are commonly 
used to treat this type of shock either are without effect 
or else actually potentiate the shock caused by endotoxin 
by increasing visceral ischemia. Evidence has also been 
presented that the cause of the visceral ischemia which 
apparently characterizes the response of experimental 
animals to endotoxin and leads to the irreversible state is 
not a result of bacterial invasion from the damaged gut, 
overactivity of the sympathetic nervous system per se, 
thrombosis in visceral arterioles and venules, nor the 
result of the release by the tissues of histamine or sero- 
tonin. Finally, it is possible to make dogs tolerant to the 
vasospastic effects of endotoxins either by subjecting them 
to gradually increasing amounts of endotoxins themselves 
or by subjecting them to gradually increasing doses of 
epinephrine. Such tolerant dogs are then also able to 
survive periods of hemorrhagic shock which are lethal 
to over 80 per cent of normal dogs. These studies give 
further evidence that there is a unity in the nature of the 
organism’s response to shock as well as unity in the 
nature of irreversible shock itself. 

Microfilm $2.75; Xerox $8.20. 180 pages. 
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THE POLITICAL THOUGHT OF THE 
CATHOLIC PRESS, 1880 TO 1920. 


(L. C. Card No. Mic 61-746) 


Reverend James Raymond Derrig, S.J., Ph.D. 
St. Louis University, 1960 


Newspapers have always been recognized as important 
factors in the formation of public opinion. As specially 
directed to a large and growing minority, the Catholic 
press merits special attention. The present study surveys 
the editorial opinion on political issues of some eighteen 
papers, chosen as geographically and journalistically 
representative. 

Principles of political thought tended to be presented 
indirectly as the premises of conclusions on practical 
issues, and the traditional scholastic teaching on the origin 
of the state and of political authority, the transfer of au- 
thority by the people, and the common good as the end of 
the state, was consistently utilized. Among civil rights, 
freedom of speech and equality before the law were espe- 
cially defended. American democracy was unanimously 
accepted as most in accord with their Christian principles, 
though American practice left room for improvement. The 
papers expressed themselves as eminently satisfied with 
the legal relationship of church and American state, but 
dissatisfied with certain practices, notably religious tests 
variously applied in political issues. Against socialism 
as an un-Christian and un-American ideology, the editors 
wrote much, admitting the validity of many complaints but 
disputing socialist solutions. 

The proper activity of the government was much dis- 
cussed, and there was general agreement that the pursuit 
of the common good required positive action far beyond 
that acceptable to laissez-faire liberalism. The editors 
called for legislation to regulate business and supported 
“trust-busting” programs. Labor was considered to have 
a special title to state protection against exploitation and 
a variety of reforms were advocated, especially in behalf 
of woman and child labor, and the government was urged 
to accept the responsibility in the settlement of labor 
disputes, with due respect for rights of parties involved. 
Restriction of immigration on grounds of personal fitness 
was supported, but blanket exclusion based on race was 
opposed. The state’s part in education was shown as sub- 
ordinate to parental and church rights, and some form of 
assistance to private education was asked to supplement 
public education. In the field of public morals, the state 
should control abuses in liquor traffic but not prohibit it 
completely. 

American political institutions were widely discussed, 
and often criticized for their failure to conform to the 
standards of American democracy. On the question of 
woman suffrage the press was divided. There was agree- 
ment, however, that all who had the suffrage had also a 
moral obligation to use it to further the common welfare. 
In regard to party activity, abuses of “bossism” were 
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condemned, as were shady campaign tactics, but the re- 
sponsibility for remedying the situation lay with the voters. 
Similarly, undue influence of the “big money’ in legislatures 
and courts was condemned. 

The study demonstrated the adherence by the Catholic 
press to principles that were at once Catholic and Amer- 
ican. Further, it disproved the validity of such myths as 
the “Catholic vote” and the partisanship of the press itself, 
widely alleged to be exclusively Democratic in that era. 

Microfilm $5.35; Xerox $18.90. 420 pages. 


THE MICHIGAN LOBBYIST: 
A STUDY IN THE BASES AND 
PERCEPTIONS OF EFFECTIVENESS. 


(L. C. Card No. Mic 61-1164) 


Walter Dale De Vries, Ph.D. 
Michigan State University, 1960 


Major Professor: LeRoy C. Ferguson 


Most studies of lobbying deal with the nature and power 
of the interest groups that lobbyists represent. The purpose 
of this study was to carry the analysis a bit further by 
focusing attention on the lobbyist as an individual agent of 
the group’s interest. 

The study was primarily concerned with a close exami- 
nation of the individual lobbyist’s skills, socio-economic 
background, career patterns, use of lobbying techniques, 
perceptions of role relationships to his organization and to 
the legislature, and his and other’s perceptions of his ef- 
fectiveness in the role of lobbyist. 

This was a study in the perceptions and bases of ef- 
fectiveness. Consequently, the theoretical frame of refer- 
ence and the major hypotheses of the dissertation were 
stated in social psychological terms. A perceptual model 
of behavior and certain concepts of role theory were used 
throughout the thesis. 

The major hypothesis of the dissertation was that: 
there would be a high degree of consensus among the per- 
ceptions of the participants in the study--thirty-three 
lobbyists (action-agents), sixteen legislative leaders 
(action-targets), and eleven news correspondents (action- 
observers)--as to which lobbyists were most effectively 
enacting their lobbying roles; and, further agreement would 
be present among the evaluating groups concerning the 
variables perceived as the basis of effective role enact- 
ment. The effectiveness of the role enactment (dependent 
variable) would be related to these independent variables: 
lobbyists’ role-taking ability, their use of role-associated 
techniques, and their role perceptions. 

Measurement of the perceptions of the individual 
lobbyist’s role enactment resulted in high statistical cor- 
relations among the three evaluating groups concerning 
those lobbyists most effectively enacting their roles. 
Further agreement, based on significant statistical cor- 
relations, was also present in the perceptions of study 
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participants regarding the bases of effectiveness of the 
most effective Michigan lobbyists. 

An Index of Perceived Effectiveness, which rank ordered 
the lobbyists from most effective to least effective, was 
constructed from the data obtained in personal interviews. 
The Index of Perceived Effectiveness score achieved by 
each lobbyist was the dependent variable against which the 
independent variables were tested. 

The first major independent variable, role-taking ability 
or potential, included socio-economic and career back- 
ground variables and personality characteristics. Lobby- 
ists with certain socio-political background and career 
characteristics, that is, those who had news reporting 
experience, previous Republican affiliation, extensive 
political party experience, high status governmental posi- 
tions, lengthy governmental experience, and legislative 
experience, tended to be more effective lobbyists. 

The second major independent variable believed related 
to lobbying effectiveness was the use of role-associated, 
group-approved lobbying techniques. Sixteen lobbying 
techniques were isolated and considered, and group con- 
sensus was present concerning which techniques were 
perceived as most effective. However, the hypothesis, that 
lobbyists who used these group-approved, effective lobbying 
techniques would be more effective than those who did not 
use themas much or not atall, was not verified statistically. 

The third major independent variable related to lobbying 
effectiveness was role perceptions. The hypothesis was 
that the lobbyists’ perceptions of their role and certain 
concommitants to that role would be related to lobbying 
effectiveness. It was found that lobbyists who play defen- 
sive roles (defender-advocates) tended to be more effective 
than those required to play a role which calls for active 
promotion and strategical guidance of bills through the 
legislature (promoter-strategists). The hypothesis that the 
more participation by the lobbyist in interest group policy 
development the more effective his role enactment was 
statistically verified. Also, the number of years of lobbying 
experience (the greater the experience, the more effective 
the lobbyist) was statistically related to effectiveness. 

The writer concluded the thesis by making several 
recommendations concerning a possible revision of the 
Michigan lobbying act. 

Microfilm $4.55; Xerox $16.00. 353 pages. 


THE ROLE OF THE PROFESSIONAL 
STAFF IN AMERICAN STATE PARTIES 


(L. C. Card No. Mic 61-1166) 


Roland H. Ebel, Ph.D. 
Michigan State University, 1960 


American political parties have been increasingly en- 
listing the aid of the professional and the expert to assist 
them in administration, research and public relations. This 
study presents an analysis ofthe role played by the paid pro- 
fessional staff personnel in American state parties and the 
impact of this role uponthe power structure of these parties. 

Professional party staff personnel are defined in this 
study as salaried employees, responsible to the elected 
political leadership and working full or part-time as con- 
sultants or administrators in the headquarters or field of- 
fice of a political party, candidate or public official. The 
definition arbitrarily excludes both clerical personnel and 





elected party and/or public officials even though such 
persons may be engaged in some functions of a technical 
or professional nature or appear on the party payroll. 

The role played in the party by the paid professional 
and its effect upon the party power structure is approached 
from two perspectives. First, an inventory of the profes- 
sional staff structure of America’s 104 state and territorial 
parties was made. By means of a questionnaire sent to 
state chairmen, data of a descriptive character were 
gathered on the types of staff employed by the state parties 
and their perceptions of future staff needs. In addition, 
socio-economic and career data were obtained by means 
of a questionnaire sent to individual party staff persons 
identified by the questionnaire. 

Second, an analysis of a single state (Michigan) as a 
case study was conducted to determine (1) the perceptions 
of the political leadership as to the role properly to be 
played by the professional staff within the political party, 
(2) the extent to which the professional staff knowingly or 
unknowingly attempts to or succeeds in violating this 
“proper role,” and (3) the variables making for staff in- 
fluence within the party. 

By means of extended interviews with political leaders 
and staff persons in the Democratic and Republican parties 
of Michigan data were gathered on the perceptions by both 
the staff and the leadership of the proper limits within 
which staff personnel should exercise discretion in making 
decisions. Particular attention was directed toward spe- 
cific situations potentially involving staff people in dis- 
cretionary power, e.g., writing speeches, dispensing press 
releases, recruiting local candidates, etc. 

As a framework for the analysis, party staff personnel 
were conceived of as bureaucratically structured and thus 
subject to the “laws” of behavior common to bureau- 
cratic organizations as elucidated by such theorists as 
Robert K. Merton, Philip Selznick, Chris Argyris, 
Alvin W. Gouldner and Rensis Likert. Thus, it was postu- 
lated that staff personnel will seek to maximize their power 
vis-a-vis the party leadership and engage in behavioral 
mechanisms designed to protect their prerogatives. This, 
it was postulated, would tend to place the party leadership 
and the party staff in competition for the decision-making 
power in the party. 

These hypotheses, however, were found to be largely 
invalid. The data disclose a relatively high level of agree- 
ment between the party leadership and the staff personnel 
as to the appropriate role to be played by the staff in the 
political party, namely, that although party staff personnel 
bring a substantial amount of expertise to the functions of 
the party with the result that this expertise gives them an 
impact on party decisions, these functions are perceived 
as properly exercised within and subordinate to the ideo- 
logical and decisional framework established by the party 
leaders. Furthermore, staff personnel manifest a high 
degree of role acceptance. They tend to view themselves 
as advice-givers rather than decision-makers. In contrast 
to the pathological tendencies in bureaucratic behavior 
described by Merton and others, party staff personnel 
manifest little desire to usurp authority or to run the party 
organizations themselves. 

It is the conclusion of the study that while theoretically 
a party staff might be conceived of as bureaucratically 
structured, the decentralized nature of American state 
parties tends to reduce the hierarchic element in the party 
staff structure. Staff personnel become attached to in- 
dividual candidates, office holders and party leaders and, 
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while they cooperate with each other, they are not centrally 
directed. The “cellular” structure of the party staff re- 
sults in an ease of access by staff people to key party 
decision-making points in the party which, in turn, has the 
effect of producing a consensual image between the party 
leadership and the staff as to what the proper staff role 
should be not attainable in a strictly hierarchic structure. 
This is because ease of access (1) enables the staff to have 
a direct influence over leadership attitudes on the proper 
staff role, (2) reduces the difficulties placed in the way of 
performance that would occur if staff were expected to 
accomplish tasks without either discretionary power or 
access, (3) provides the staff with a sense of participation 
in decision and reinforces its commitment togroup norms, 
and (4) provides continuous consultation which obviates 
the need for extreme discretionary power. 

Microfilm $5.00; Xerox $17.80. 391 pages. 


STATE BILLS OF RIGHTS: 1945-1955. 
(L. C. Card No. Mic 61-121) 


Edward Ferguson, II, Ph.D. 
University of Illinois, 1960 


The Bills of Rights of the national and state constitu- 
tions provide an excellent opportunity for the study of the 
relationships between the state and federal courts. The 
United States Supreme Court has used the due process and 
equal protection clauses of the Fourteenth Amendment as 
a means of establishing minimum standards of conduct for 
state officials in the area of civil liberties. As a result of 
this use of the Fourteenth Amendment there are now four 
“standards” to be considered by the courts: (1) the Su- 
preme Court’s standard for federal officials; (2) the Four- 
teenth Amendment standard for state officials; (3) the state 
courts’ interpretation of the Fourteenth Amendment stand- 
ard; and (4) the state courts’ interpretation of the states’ 
Bills of Rights. 

The object of this study is to ascertain the existing dif- 
ferences in interpretation of the Bills of Rights by state and 
federal courts. What is the relationship between the inter- 
pretation of the national Billof Rights by the United States 
Supreme Court and the interpretation of the various state 
Bills of Rights by the state courts? What is the effect of 
the United States Supreme Court’s minimum standards upon 
the state courts’ interpretations of the states’ standards? 

Ten states--California, Illinois, Kansas, Kentucky, 
Massachusetts, Mississippi, Missouri, New York, Ohio, 
and South Carolina--were selected as being representative 
of the various economic, political, and judicial selection 
systems found among the states. The reports of the final 
courts of appeals in each state were the primary source 
of the cases investigated. 

What is the effect of the states’ Bills of Rights? The an- 
swer to this question depends on two factors: (1) the guar- 
antee being discussed, and (2) the state being discussed. 

It was found that, in spite of significant differences in 
some clauses of the state and national constitutions, the 
standards used by the courts are essentially the same. 

The most striking example of this is in the religion clauses. 
The language of the search and seizure clauses is, with 

one exception, the same; the differences in the standards 
depends upon whether the state uses the exclusion rule. 

The area of rights of persons accused of crimes gives 





rise to the largest number of cases moving between the 
state supreme courts and the United States Supreme Court. 
This is due to two factors. On the one hand, there are 
significant differences in the language of the state and 
national constitutional provisions. On the other hand, the 
Fourteenth Amendment standard in this area is not as 
clearly defined as is that of the First and Fourth Amend- 
ment guarantees. As a result, state statutory and proce- 
dural provisions are somewhat short--in most instances 
--of the Supreme Court’s standard for federal courts and 
federal officers. State defendants invoke the complete 
incorporation theory in an effort to get either the state 
court or the United States Supreme Court to make the 
federal standard and the Fourteenth Amendment standard 
the same. In most areas they have been unsuccessful. 

What is most significant is that most state courts have 
made no attempt to develop standards of their own which 
go beyond the Fourteenth Amendment minimum standards. 
These courts have been content to allow this minimum to 
become their maximum standard. The two exceptions in 
the group studied are Missouri and California. The Mis- 
souri Supreme Court has used state constitutional pro- 
visions in such a manner as to deny the “child benefit” 
doctrine used by other state courts and the United States 
Supreme Court in cases involving aid to religious organi- 
zations. The California Supreme Court has not used the 
state constitution but the Fourteenth Amendment to de- 
velop standards which go beyond those developed in the 
United States Supreme Court’s interpretation of the Four- 
teenth Amendment. 

The Bill of Rights was included in the national Con- 
stitution in order to protect state citizens from the feared 
encroachments on their rights by the national government. 
Since the United States Supreme Court has begun using the 
Fourteenth Amendment to protect*individuals from the 
state governments, the state Bills of Rights have fallen 
into disuse; and if the current trend in practice before the 
federal and state courts continues, the state Bills may 
reach the point where they serve no useful purpose at all. 

Microfilm $3.05; Xerox $10.60. 234 pages. 


TREASON AND COLD WAR TREASON 
(L. C. Card No. Mic 60-5278) 


Franklin Johnson Gayles, Jr., Ph.D. 
New York University, 1960 


Adviser: Robert F. Cushman 


This study is an attempt to determine the factors that 
motivated the framers of the National Constitution to de- 
fine the crime of treason, and once having done that, to 
ascertain how it has been possible for the Congress to 
circumvent that definition by adopting legislation designed 
to accomplish essentially what a broader law of treason 
would otherwise have done. 

The different steps used in developing this study were: 
(1) reviewing briefly the early struggle the British had in 
developing a law of treason; this is done to get some in- 
sight into the experiences of the past that had an effect 
upon the early American law-makers since the American 
concept of treason was derived from American ideas con- 
cerning the meaning of English experiences as well as 
from American professionals familiar with English statutes 
and treatises; (2) examining the British statutes and court 
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decisions to see how they influenced American thinking; 

(3) examining and analyzing the colonial charters, proprie- 
tary grants, colonial and state constitutions which will lead 
to various avenues; (4) examining carefully the speeches, 
debates, and writings that came out of the considerations 
of the Continental Congress, and the framers of the Con- 
stitution upon the crime of treason and what should be done 
about it; (5) analyzing the measures the Congress has 
adopted for the purpose of preserving the security of the 
government; (6) and to carefully consider the decisions 
that have been handed down by courts as they have sub- 
jected the treason definition to interpretation. 

The framers of the Constitution being acutely aware of 
the past and the measures taken by tyrants in endeavoring 
to remove all forms of opposition, and realizing that the 
inclusive meanings of treason could be used to wipe out 
opposition, wisely defined the crime. This concern re- 
flected the deep fear of the framers that some dictatorial 
faction might take power in the United States by lawful 
means and then use treason prosecutions to stifle opposi- 
tion. 

However, in spite of the treason definition, the Congress 
of the United States has been able to develop an elaborate 
system of constructive treason by the ingenious method of 
creating new offenses and then calling them something other 
than treason. This has been brought about by enacting 
measures which have defined disloyalty, sedition, espio- 
nage, and subversion in various terms and then inflicting 
upon the guilty a variety of disabilities. Hence, by legis- 
lative and administrative procedures the definition of 
treason has been neutralized which has had the effect of 
making treason something more than what had been pre- 
scribed by the framers. This neutralization is justified 
on the basis of removing threats to the safety of the State. 

Fortunately for individual rights, the Courts have 
through the years assumed the responsibility of determining 
whether the measures adopted to protect the security of 
the government are within the frame of the fundamental 
law or not. The Courts through judicial review of both 
legislation and administration have become the guardian 
of civil liberty and, speaking broadly, have upheld it con- 
sistently despite occasional lapses. 

In conclusion, the democratic state, under modern con- 
ditions, must be able to act promptly and firmly and cannot 
rely upon voluntary methods if it is to survive. However, 
in pursuit of its goals a democracy cannot depart from 
democratic methods; democratic ends are inseparable 
from democratic means. The never ending task of democ- 
racy is to keep striking new balances between liberty and 
authority. Microfilm $2.80; Xerox $9.70. 213 pages. 
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The primary source for this thesis is the Industrial 


Worker, the newspaper of the western branches of the 





Industrial Workers of the World (I.W.W.) for the period 
spanned by this study, 1910-1924, which was also the hey- 
day of the ILW.W. The ideas of the western membership 
were rarely the minority opinion in the IL.W.W. The Worker, 
relatively untapped in studies of the IL.W.W., was a paper 
of, by, and for the rank-and-file. As the wide range of 
opinion and controversy therein reveals, I.W.W.s were 
often the best critics of their own organization’s policies. 

The first chapter is an introduction that surveys the 
literature on the ILW.W., summarizes I.W.W. history, and 
states the theme that the central problem of the organiza- 
tion was that its goals of creating an all-embracing labor 
union and effecting a revolution were not compatible with 
organizational stability. 

Chapter II shows the operation of the Industrial Worker: 
finances, circulation, policy control, and the difficulties of 
using the same organ as a means for propagandizing the 
I.W.W. view and a medium for internal, organizational 
communication. When the latter function was abandoned 
in favor of all-out propaganda, the cohesion of the I.W.W. 
suffered due to the members’ lack of knowledge about the 
state of their union. 

Chapter III presents I.W.W. theories. Revolutionary 
industrial unionism and I.W.W. insistence on direct action 
instead of political action were derived from the I.W.W.s’ 
understanding of Marxian doctrines of the class war, eco- 
nomic determinism, and surplus value, and, more im- 
portantly, from their own laboring backgrounds. The 
I.W.W. program of “Education, Organization, Emancipa- 
tion” is examined. The question is raised whether I.W.W.s 
envisaged emancipation from capitalism to be revolutionary 
or evolutionary. I,W.W. opinion was not unanimous on this 
(as on a great many other topics), but the majority believed 
the change would be evolutionary. Growth of the One Big 
Union would leave the political state to wither as a useless 
reflection of dying capitalism. Similar in many respects 
to European syndicalism, I.W.W. theory departed sharply 
from it by denying the principle of revolution by a militant 
minority. I.W.W. advocacy of the general strike and of 
sabotage (subsequently dropped) are examined at length. 

Chapter IV deals with I.W.W. values and ideals. Chap- 
ter V shows how those ideals, translated into practices 
of egalitarianism, open membership, and labor solidarity, 
produced organizational instability, whether the I.W.W was 
attempting to be a revolution-maker or a labor union. 

The same theme is illustrated in Chapter VI which deals 
with three post war internal crises that beset the I.W.W.: 
union security efforts by a local union, the issue of affiliat- 
ing with the Communists, and the 1924 schism which all 
but dashed chances of further post war recovery. Unlike 
other studies, this thesis blames I.W.W. difficulties in 
handling these problems not on inexperienced leadership 
because of the war time persecutions, but primarily on 
long-term, basic dichotomies in I.W.W. values and goals. 

Appeals of the I.W:W. to the foreign-born and racial 
minorities and to migratory workers are the subject of 
Chapter VII. Additionally, I.W.W. humor and L.W.W. atti- 
tudes towards government, politicians, intellectuals, and 
education are also treated as appeals of the organization. 

The “Conclusion” summarizes the chapters, raises the 
question whether ideals of equality and labor solidarity are 
compatible with the requirements of organization, and ends 
by suggesting that in spite of the I.W.W.s’ pre-occupation 
with the evils of capitalism, they never comprehended that 
those evils might be mitigated by the efforts of anyone other 
than laborers. Microfilm $6.55; Xerox $23.20. 514pages. 
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Soviet Central Asia, Turkic in culture and Moslem in 
religion, has been subjected for years to political, eco- 
nomic and cultural Russification. As a result of a steady 
influx of Russian settlers, by now the Slavs account for one 
fourth of the population of Central Asia and for over 60% 
of the population of Kazakhstan. The degree of political 
autonomy of the republics of Central Asia is extremely 
limited, the economy of the area is closely integrated with 
that of Russia proper, the history of its peoples is dis- 
torted in order to strees the positive sides of Russian 
conquest, and the Russian script replaces the previously 
used Arabic and Latin alphabets. 

Although the natives of Central Asia enjoy full equality 
of personal opportunities, and are given prestige positions 
within their own Party and governmental apparatus, no 
nationalist feelings are tolerated by the Regime. All the 
key positions necessary for control of the situation remain 
in more reliable Russian hands. Thus in 1941-46, in the 
richest republic of Central Asia, Uzbekistan, Russians 
had a 4:1 plurality over the Uzbeks in the major positions 
of the Central Committee of the Communist Party and of 
the Tashkent City Party Committee. They also held key 
seats in the Council of Ministers, were in full control of 
state security and of the armed forces. Consequently they 
controlled entirely the central apparatus of the Uzbek 
Republic. In the provinces (oblast’), Russians were in 
control of the Obkoms (Oblast’ Party Committees) by hold- 
ing the powerful positions of: Secondary Secretary of the 
Obkom, Head of the Organization-Instruction Department 
and Head of the Special Section. At the local (raion) level, 
Russians were in similar control. As a result of this 
situation, and because those Russians were professional 
Party workers--while the Uzbeks were often just figure- 
heads--the former retained full control over the party 
machinery at all levels. Uzbek communist cadres, not yet 
recovered from the great purge of the late 1930’s, and 
subjected to double control by Moscow and by local Russian 
party officials, had no choice but to comply with the existing 
state of affairs. However, they willingly profited from all 
the material and prestige advantages connected with their 
positions. It is a fact of importance for the regime that 
the native masses, conscious of the strength of the system 
and aware of its alien, Russian character, were not antag- 
onistic to such opportunistically minded local communists. 
The possession of a party card was fhe easiest way to 
enter the socio-economic élite--the new ruling class of 
the Soviet society. 

The analysis of the 1941-46 situation may give the 
impression that the specific war conditions have affected 
the normal Soviet nationality policy in Uzbekistan. Acom- 
parison, with the post-war and even post-Stalin develop- 
ments shows, however, the permanency of the Soviet 
nationality policy in that area. This includes the essential 
issue of assigning key party, governmental and managerial 
positions to Russians and other non-natives, while main- 
taining the external facade of native control. 





Under present conditions, when waves of nationalism 
are sweeping away the remnants of colonialism in Asia 
and Africa, Soviet policy in Central Asia presents a special 
interest. Located between Russia, China and the Moslem 
Middle East, this area is a potential source of future 
conflicts between these three worlds. It is up to the Soviet 
Russia to forestall this threat by either accelerating its 
process of colonialization and cultural absorption, or by 
letting the peoples of Central Asia follow a “road to social- 
ism” more in line with their own national heritage. 

Microfilm $3.25; Xerox $11.50. 251 pages. 
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According to a generally accepted basic principle of 
contemporary American jurisprudence, the positive law of 
any society must, in order to be effective, correspond to 
its underlying living law. This consists of the fundamental 
cultural habits, beliefs and values of the people. 

According to this view, a constitutional charter of a 
nation is not only the regulative law of its government, but 
also a mirror of its struggles and achievements, a code of 
its public behavior and morality, and a symbol of its be- 
liefs, values and aspirations. If this be the basic rule of 
any constitutional theory, Pakistan cannot be an exception. 

Pakistan was established because the Muslims of the 
Indian subcontinent desired to build a State where they 
could freely foster and cultivate their cherished ideals 
and cultural values. This was the raison d’étre of Pakistan; 
and it was fully and vociferously crystallized during the 
Thirties of the present century. However, there was a 
whole panorama of political, economic and sociological 
developments, which during the nineteenth and the early 
twentieth centuries worked towards activating the appar- 
ently dormant, vaguely felt, yet deeply ingrained funda- 
mental assumptions of the Muslims of India into a throbbing 
and electrifying ideology. 

The Pakistan Resolution of 1940, passed by the Muslim 
League at Lahore, was, therefore, only the point of de- 
parture. It had a whole complex of causes behind it and 
an entire vista of possibilities ahead of it. The endeavors 
of the Muslims of Pakistan to formulate a charter of their 
government according to their inherent genius cannot, 
therefore, be evaluated merely by examining the present. 
In order to have a full appreciation of the constitution- 
making activity in Pakistan, one has to start from the dim 
antiquity and grope one’s way in search of the basic factors 
that went to make the Muslims of Pakistan what they ac- 
tually are today. 

The purpose of this study, therefore, is twofold: First, 
to investigate the cultural and ideological norms of the 
Hindus and Muslims of the Indian subcontinent and of their 
common rulers in the past, the British, and to determine 
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the sundry causes that led the Muslims to reject Hindu and 
embrace British concepts; second, to assess the measure 
of success or failure the Muslim efforts met in their dif- 
ficult task of translating Islamic cultural values into terms 
of Western constitutional practice and political institutions. 

The immensity of an investigation of this nature is 
obvious. However, it also has its validity and relevance 
because the process of Muslim redefinition of Islamic 
cultural values in Western terms is still continuing. It is 
true that the Constitution of the Islamic Republic of Pak- 
istan, which became the vehicle of this momentous striving, 
was abrogated in October 1958. Nonetheless, sooner or 
later, a new constitution is bound to be framed and no con- 
stitution can ignore or disregard the important compro- 
mises so painfully arrived at over the long period of 
constitution-making activity in Pakistan. 

In view of the dual nature of the problem under investi- 
gation, its study has been divided into two books. Book 
One deals with the historical determinants of Pakistan*s 
constitutional ideology. It surveys the rise and develop- 
ment of the Hindu and Muslim civilizations, their basic 
assumptions and fundamental differences and their struggles 
for constitutional, political and economic self-realization 
under the British impact. From this triangular strife 
among the Muslims, Hindus and British, the Pakistan 
ideology was born. 

Book Two, on the other hand, concerns the constitutional 
and democratic heritage of Pakistan. It shows how this 
heritage unfolded through various stages of constitutional 
development and how the Pakistanis endeavored to absorb 
and assimilate it within their own ideological perspective. 
Tne crowning expression of this effort was the volution and 
adoption of the Constitution of the Iqlamic Republic of 
Pakistan. 

In writing this thesis, use has been made of primary as 
well as secondary sources. The determination of the nor- 
mative principles of the Hindu and Muslim ideologies, as 
described in Book One, was derived from the religious 
scriptures and authoritative scholars. The chapters on 
Hindu and Muslim revival and their constitutional struggle 
against the British have been based mainly on secondary 
and only partly on primary sources. ; 

Book Two is based largely on primary sources, such as 
the Constituent Assembly debates, various government 
documents, newspapers, speeches of important leaders 
and authorized governmental publications. The writer has 
also freely used the recent book and articles published on 
the main problem under investigation and on related topics. 

The Constitution of the Islamic Republic of Pakistan 
was adopted in February 1956. It embodied compromises 
on various controversial issues. It was a far cry from the 
original recommendations of the Basic Principles Com- 
mittee of the Constituent Assembly. 

The Constitution, as adopted, established a Federation 
of two Provinces or Units in Pakistan. It was an open and 
flexible document. It embodied a fair measure of Islamic 
provisions and an idealistic set of Directive Principles of 
State Policy. It left a way open for working out the re- 
lationship of the laws of Pakistan with Islamic injunctions 
and for eventual adoption of the principle of “joint elec- 
torate.” It contained a liberal charter of fundamental 
rights of individuals and minorities, established safeguards 
for the backward classes and areas and guaranteed the 
equality of the Bengali and Urdu languages. The Constitu- 
tion formed a logical continuation of the constitutional 





tradition of the subcontinent; yet it made substantial im- 
provements in it. It tried to strike a compromise between 
the Presidential and the Cabinet forms of government. It 
recognized parity between East and West Pakistan and 
transferred all residuary powers from the Federation to 
the Units. It was a lengthy and complicated document, 
written in English, couched in the language of lawyers and 
appealed only to the English-educated intelligentsia. 
Microfilm $7.45; Xerox $26.35. 585 pages. 
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With the end of World War I, international politics has 
been dominated by the conflicts between the United States 
and the Soviet Union, both of them capable of destroying 
the entire world. Most of the nations of the world have 
identified their national security by joining either the Soviet 
camp or the Western bloc. Thus humanity and civilization 
are under constant threat of world war. 

However, new independent countries of Asia and Africa 
have adopted a positive and dynamic neutralism; among 
them are India, Burma and Indonesia, which are the core 
of Asian neutralism, with India leading the Asian-African 
group in the United Nations. Burma, Indonesia and India 
have successfully avoided military and political alignment 
in the cold war struggle. 

The purpose of this dissertation has been to discover 
what neutralism in the three countries actually means, and 
how effective neutralism has been in the cold war. 

This study has been divided into two parts. The first 
part is an attempt to provide a broad background of foreign 
policy formation in India, Burma and Indonesia. Reference 
has been made to problems such as political parties, eco- 
nomic conditions, religious factors, etc. The second part 
of this study investigates the application of neutralism on 
international crises; namely, the Korean War, the Suez 
Canal crisis of 1956 and the Hungarian Uprising of 1956. 

Through evaluation, comparison and analysis in the 
context of cold war world politics, this dissertation has 
concluded that neutralism has no well-defined or developed 
meaning. It is itself in a period of transition. With all its 
inconsistency and dilemma, neutralism embraces both 
idealism and realism. It is intransigent on some world 
issues and flexible on others. All three countries, though 
varying in degree, devote their efforts for world peace. 
They are deeply committed to rapid national economic 
reconstruction which necessarily requires world peace 
and friendship with all. 

Neutralism has little effect on international cold war 
struggle. The neutralists are unable to persuade or in- 
fluence the strategy of the big powers toward each other. 
The solutions of world crises, such as the Korean War, 
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Suez Canal crisis and the Hungarian Uprising, have not 
been due to the efforts of India, Burma or Indonesia, or 
the Asian-African group as a whole. 

Yet, on the other hand, neutralism may, in the forsee- 
able future, become a progressive phenomenon in world 
politics; it may greatly affect the operation of the United 
Nations. With voting strength of the neutralists increasing, 
the United Nations may become a less power-dominated 
international] organization. Further, neutralism has caused 
both the United States and the Soviet Union to emphasize 
the economic phase of their competition in the underde- 
veloped countries. 

Strong nationalism, anti-imperialism and poverty in 
the neutralist countries have made the big powers abandon 
any illusion of coercive expansion of their own influence in 
the neutralist countries. The unthinkable terror of a 
possible World War III has induced the big powers to 
accelerate the struggle for the friendship of the neutralists. 
Power politics loses much of its applicability in the under- 
developed countries. 

Microfilm $4.15; Xerox $14.65. 323 pages. 
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The Nile River has been fortunate in that its develop- 
ment from the very beginning was influenced by the pre- 
ponderant influence of one great power that was responsible 
for the administration of the territories of most of the 
riparian states. Because of this influence development 
plans were drawn up as early as 1894 dealing with the 
whole Nile as one unit. For the same reason control of 
the Nile was vested in the hands of one control adminis- 
tration, from which all the present control administration, 
set up by the riparian states, evolved. 

The British influence in the area was thus responsible 
for the development of a system of rights and obligations 
which is known as the Nile Regime. Development of this 
Regime took place in four stages, in each of which the 
preponderant influence of Great Britain was significant. 

In the first stage the rudiments of the Nile Regime 
were laid down when the upper riparian states accepted 
the so-called standard obligation, i.e., that they should not 
construct or allow to be constructed on the upper reaches 
of the Nile situated in, or passing through, their territories 
any control works which might affect the natural flow of 
the River, except in agreement with the lower riparian 
state and/or with Great Britain. Great Britain was a party 
to all those agreements, which were contemporaneous with 
the establishment of British influence in Africa; and it was 
upon her insistence that the standard obligation was in- 
cluded. 

The second stage was characterized by reports of na- 
tional and international commissions which dealt with 
almost every problem concerning the development of the 
Nile. The significance of those commissions to the Nile 





Regime lies in the fact that they were composed mainly of 
expert engineers concerned with the technical feasibility of 
the projects. National rivalries were small at this stage. 
The needs of various countries upon the Nile were treated 
as one problem. 

Again the preponderant influence of Great Britain was 
felt during this stage, in two ways: first, most of the Nile 
Commissions were appointed by Great Britain and some of 
them consisted solely of British engineers, and second, in 
the projects submitted for consideration of those commis- 
sions Great Britain took it for granted that Egypt’s natural 
and historic rights in the Nile waters should be respected. 
The report of the last commission, the Nile Commission 
of 1925, paved the way for the Nile Waters Agreement of 
1929. 

The third stage was the system of rights and obligations 
established by the 1929 Agreement, which represents the 
cornerstone of the Nile Regime. This Agreement, con- 
cluded on the occasion of the first two control works con- 
structed outside the territory of Egypt, laid down the shares 
of Egypt and the Sudan in the Nile waters, provided for joint 
administration and co-operation on the Sennar and the Gebel 
Aulia Dams, and above all gave legal recognition to Egypt’s 
natural and historic rights. It also provided for settlement 
of disputes by arbitration, recommended its revision and 
promised Egypt equal facilities in respect to other control 
works contemplated to be constructed in territories under 
British administration. The agreement inspired all sub- 
sequent agreements which were concluded in the course of 
implementation of other items of comprehensive plans 
drawn or implemented after the 1929 Agreement. 

The influence of Great Britain was manifest in this 
stage. In addition to the fact that it was a party to the 
1929 Agreement, it was mainly responsible for injecting 
the idea of established rights into the Nile Regime, and for 
the treatment of the Nile development as one unit in ac- 
cordance with development plans drawn up by the British 
controlled Egyptian Irrigation Service. 

The fourth stage represents a growth of the principles 
of the 1929 Agreement between Egypt and the Sudan, and an 
extension of the Nile Regime to the territory of Uganda. 
This stage saw a number of attempts to extend the Nile 
Regime to Ethiopia, which did not materialize because of 
the conflicting desires of the Great Powers in Ethiopia. 

By the end of this stage the Nile Regime was well estab- 
lished between three riparian states, but did not reach 
into Ethiopia. 

Great Britain was a party to all the agreements which 
materialized during this stage, was a champion of almost 
all attempts made to extend the Nile Regime to Ethiopia, 
and was mainly responsible for the fact that the system of 
rights and obligations contained inthe agreements concluded 
during this stage followed closely the example of the 1929 
Agreement. 

Unfortunately, after this successful development, there 
has come an era of conflict. The main reason for this was 
the eclipse of British influence in the area which had for a 
long time served as a unifying factor in formulating de- 
velopment plans and standardizing practice relative to the 
Nile development. There are now two sovereign states, 
Egypt and Sudan; British influence continues in Uganda, 
where the Owen Falls Dam brings in the additional element 
of hydroelectric power; and Ethiopia is beginning to take 
an interest in the Nile Development. 

In this era two conflicts have developed. The first 
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conflict arose out of the challenge of the Sudan Government 
to the 1929 Agreement, and the second concerns the riparian 
rights of Egypt and the Sudan. The first controversy was 
raised only because the Sudan Government sought revision 
of the 1929 Agreement with a view to increase its share in 
the Nile waters, and to have an equal right with Egypt to 
undertake the construction of control works on the Nile. 
The provisions of the 1929 Agreement are sufficient to 
cope with these two problems, and furthermore, deter- 
mination of the controversy over the binding force of the 
1929 Agreement is not important in the solution of the 
problems of the development of the Nile. 

Investigation of the controversy over riparian rights 


discloses less conflict than agreement on principles of law. 


For this reason, it is submitted that the Nile practice is 
not only greatly helpful in the solution of the problems of 
the Nile itself but also contributes a great deal to the de- 
velopment of international river law. 

In the last part of this study, the Nile practice is con- 
sidered in the light of the most recent statement of prin- 
ciples of international law governing uses of international 
rivers adopted by the International Law Association in its 
47th conference at Dubrovnik in August 1956. The purpose 
of this comparative study is not to reach conclusions as to 
what the law is or should be, but to show to what extent the 
Nile practice supports this most recent statement of prin- 
ciples of law. It was found that the Nile practice com- 
pletely supports, and sometimes goes further than, the 
principles unanimously adopted at the Dubrovnik Con- 
ference. 

But whether in the Nile practice or in connection with 
the formulation of general principles of international law 
the fundamental problem regarding the use of waters is 
not so much the law, as the establishment of control ad- 
ministrations. With a view to suggesting a control admin- 
istration for the Nile, other river administrations are 
briefly surveyed, and compared with those already in 
existence between countries of the Nile. The Nile practice, 
though decentralized, in this respect, proves to have many 
of the features found in other river systems and in some 
respects is an advance beyond them. 

The contribution of the United Nations and its special- 
ized agencies has also been reviewed with the object of 
exploring whatever possibilities the United Nations had for 
river administration in general and for the Nile in particu- 
lar. It was found that its role lies mainly in co-ordination 
and exchange of information, but that the initiative must be 
taken by the Nile community. Nevertheless, the Nile Re- 
gime should keep in close touch with United Nations efforts 
concerning rivers. 

While the Nile Regime now reaches further than in 
many other rivers toward the ideal of a unified river sys- 
tem, it is believed that improvement could be sought in a 
more centralized administration in which all riparian 
states, including Ethiopia, would participate and share 
benefits. For this purpose it is recommended that a per- 
manent commission composed of two representatives for 
each of the four concerned riparian states and a neutral 
chairman be set up. It should be given initial powers to 
enable it to override the powers of the member govern- 
ments by a majority decision. It should be entrusted with 
legislative, administrative, judiciary and advisory powers, 
and should be affiliated with the United Nations. 

Microfilm $4.80; Xerox $16.90. 375 pages. 
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The purpose of the dissertation was to study the role of 
the technical assistance programs in the economic and 
social advancement of the underdeveloped countries. Two 
systems of technical assistance were dealt with: the Ex- 
panded Program of the United Nations and the bilateral 
program (Point Four) of the United States. Both programs 
were first launched in 1950, and the accumulating experi- 
ence with them seemed to revealthe importance of aneffec- 
tive implementation of the programs inorder to enhance the 
successful achievement of the objectives sought by these 
programs. There were a series of crucial problems to 
be analyzed, examined, contrasted, and compared between 
the two systems. Five areas of investigation were set 
forth: (1) clarification of the objectives of technical as- 
sistance and comparison of the principal differences of 
emphasis between the program of the United Nations and 
that of the United States, (2) investigation of the human 
factors that may be in the way of a successful implementa- 
tion of the programs, (3) comparative analysis of the fi- 
nancing problems of the programs, (4) examination of the 
relative impact of, and the implications created by, the 
technical assistance policy of the Soviet Union upon those 
of the United Nations and of the United States, and (5) as- 
sessment of the major problems of evaluation involved in 
the programs. 

The investigation in these areas led to the following 
findings: (1) The fundamental objectives of both programs 
were to promote the evolution of mature societies in under- 
developed countries and, consequently, to lessen inter- 
national tension and to reduce the chance of world 
conflagration. Within the framework of these general objec- 
tives, the United States program aimed more specifically 
at strengthening democratic forces in underdeveloped 
countries so that the people in these countries would meet 
and resolve their internal problems without resort to 
totalitarian measures. (2) Both programs have been handi- 
capped by the shortage of able, competent, and qualified 
experts and technicians who are willing to participate in 
the assistance activities in underdeveloped countries; both 
programs have not fully explored the area of their operating 
and personnel procedures. (3) Both programs suffer from 
the financial instability arising from the precarious year- 
to-year budget basis—in the case of the Expanded Program, 
the annual contributions by the member nations; in the case 
of the United States program, the annual appropriation by 
the Congress. (4) With the Soviet participation in the Ex- 
panded Program, the United Nations was confronted by two 
serious problems: the intensification of the difficulties 
resulting from the inconvertible rubles and the Soviet at- 
tempt to present the United Nations projects as its own. 
The Soviet bilateral technical assistance program has been 
favorably greeted in the recipient countries. Many under- 
developed countries are impressed by the Soviet record 
of technological achievements and are inclined to look to 
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the Soviet Union for technical and economic assistance; 
this presents both the challenge and the problem to the 
United States. (5) Exact evaluation is found almost im- 
possible because the precise effect of technical assistance 
in the over-all, interacting development efforts cannot be 
ascertained. Subjective judgment rather than scientific 
measurement is regarded as reasonable. 

It was concluded that some of the money which the 
United Nations and the United States have invested in 
technical assistance over the last decade has been wasted; 
but this does not underestimate the significant results the 
money and manpower put into it have produced. The suc- 
cesses of this international exchange of skills are apparent 
without statistical proof. Technical assistance programs, 
if intelligently designed and effectively implemented, re- 
main the best hope for promoting international cooperation, 
peace, and security. 

Microfilm $5.80; Xerox $20.50. 454 pages. 


JOHN GILBERT WINANT AND 
INTERNATIONAL SOCIAL JUSTICE 


(L. C. Card No. Mic 60-5326) 
Alvin Knepper, Ph.D. 
New York University, 1955 


Adviser: Professor Clyde Eagleton 


The purpose of this study is to analyze John Gilbert 
Winant’s attitude as to international social justice, de- 
veloped over a period of thirty years of public service, and 


his contributions toward this goal. 

Winant’s ideas, accomplishments, failures, and vision, 
all contribute to a better understanding of the relationships 
which exist between man and the society in which he lives, 
and offer a better understanding of man’s struggle to se- 
cure international social justice in a world which is in 
transition. 

The research has been wide-reaching; it includes 
personal interviews, private papers, records and files 
of governmental agencies (national and international), 
newspaper morgues and library files, public documents, 
and articles and books written by and on Winant. 

The study is divided into eight chapters. The first 
chapter, introductory, discusses the meaning of inter- 
national social justice. In chapters two and three one may 
see the early development of Winant’s ideas of social 
justice and his contributions to his goal as Governor of 
New Hampshire and as Chairman of the Social Security 
Board. This background prepared him for his work toward 
international social justice as a member of the directorate 
of the International Labour Organization, as United States 
delegate to I.L.O. conferences, as Ambassador to Great 
Britain, and as United States Representative to the United 
Nations Economic and Social Council, among other posi- 
tions. These activities are covered in chapters four to 
seven. Evaluations of his contributions by those who worked 
intimately with him are offered. In the final chapter we 
arrive at Winant’s own definition, in his own words, of 
international social justice. His ideas of the elements and 
procedures necessary for international social justice are 
surveyed. The study presents for the first time clear 





pictures of such matters as: the comparison between 
Winant’s “Little New Deal in New Hampshire” and Roose- 
velt’s “New Deal”; Winant’s defense of social security in 
the United States; integration of social and economic prob- 
lems at all levels of government; the relationship of the 
I,L.O. to the preservation of social justice; the beginnings 
of a new type of diplomacy — the Common Man’s Ambas- 
sador; the share of Winant in peace and post-war planning; 
Winant’s impact on international economic and social 
organizational development and the type of organization he 
wanted to see established; the struggle of individual against 
state control of economic and social policy in the Economic 
and Social Council of the United Nations; his ideas for 
permanent peace. 

The importance of Winant and his ideas does not rest 
upon the originality of his views but rather on the fact that 
he had a vision for a stronger, more secure and peaceful 
world with international social justice for all peoples, at 
all levels of government. He built upon and modernized 
the vision of others with the hope that the mistakes made 
prior to 1939 would not be repeated. The lack of under- 
standing of Winant by the top levels of our government was 
a barrier to this great man’s goal; it is an interesting 
question why Winant’s wise counsel was not sought in the 
post-war planning and in the development of the United 
Nations. 

As time progresses, the vision of Winant becomes 
more significant than his accomplishments. The back- 
ground of Winant’s thoughts and actions, as set down in 
this study, will at all times be a living thing. His ideals 
must remain alive if this is to be a happier and better 
world. Microfilm $5.95; Xerox $21.20. 467 pages. 
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THE BUDGETS OF IRAN 1930 TO 1959: 
AN ANALYSIS OF THEIR FINANCIAL 
AND ECONOMIC IMPACT. 


(L. C. Card No. Mic 61-698) 


Mohammad H. Farrokh-Pars, Ph.D. 
New York University, 1960 


Adviser: Dr. Ernest Kurnow 


In the course of the execution of its program of modern- 
ization and economic development, the Iranian Government 
has become involved in serious financial and economic 
problems the repercussions of which have manifested 
themselves in the form of price inflation and imbalance 
in the budget of the country. 

This thesis studies the fiscal policies of the Iranian 
Government as reflected in the budgets of the three decades 
that have elapsed since the inception of an economic de- 
velopment program in 1930. The efficacy of these policies 
in furthering the economic objectives of the government is 
critically evaluated in the light of changing conditions 
within and without the country. The study analyzes the 
impact of the budgetary structure of Iran, the country’s 
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monetary policy, and the workings of the private economy 
upon the effectiveness of the fiscal policy of the country. 

During 1930 to 1941, the government conducted its 
development programs with a considerable degree of suc- 
cess, but with some deficit financing. The government 
expenditures rose by over eight times within a decade, with 
revenues lagging behind. With the occupation of the country 
by the Allies in 1941, the financial and economic problems 
of Iran grew worse. The government expenditures rose 
considerably, and the revenues could not keep pace with 
them. By the end of the war the budget deficit amounted 
to 724 million rials (12 per cent of the total expenditures), 
and the cost of living index reached 851, as compared with 
134 in 1941. 

Following the evacuation of the country in 1947, the 
government started a Seven-Year Development Plan, but 
the Plan’s activities were interrupted by nationalization 
of the oil industry in 1951. After the settlement of the oil 
dispute in 1954, the government resumed its developmental 
activities. During the post-war years through 1959, how- 
ever, the budget deficits fluctuated between 20 to 30 per 
cent of the government expenditures; the inflationary 
pressures continued their upward movement and the cost 
of living index reached 1,510 in December 1959. Thus, 
apart from political and external disturbances, the most 
important problem the government faced was that of direct- 
ing its economic development activities within the confines 
of a relatively stable price structure. 

The budget deficits and the ensuing inflation reflect the 
inability of government policy to combine economic growth 
with economic stability. To achieve this goal, it is sug- 
gested that an independent central unit be created to formu- 
late and execute suitable fiscal and monetary policies for 
the government. This central authority shall be entrusted 
with the responsibility of determining the tax policy, the 
level of government expenditures, debt management, as 
well as the public’s liquidity position. Since these meas- 
ures can be executed in Iran largely through the budgetary 
process, the Central Budget Office should help the fiscal 
and monetary authorities to carry out its functions. 

In order that the budget may be effectively used as a 
guide for directing the over-all financial operations of the 
government, as well as a tool for economic stability, it 
must undergo some reform. To accomplish this budgetary 
reform, the following fundamental steps are recommended: 


1. Strengthening the authority of the Central Budget 
Office to enable it to exercise its power for estab- 
lishing budgetary coordination among the various 
government agencies. 


. Including the development budget in the general 
budget of the government so as to reflect the impact 
of the development programs over the economy. 


. Developing modern budget classification, through 
the adoption of an economic character classification 
and a distinction between the expenditures for current 
operations and those for investment purposes. 


. Improving the accounting system in order to reduce 
cumbersome paper work, and to facilitate recording 
of financial operations. This would result in making 
these records more usable for budget preparation, 
management and program planning. 


. Establishing a thorough system of statistical opera- 
tion for collection, classification, and analysis of 





data necessary for budget preparation and execution 
as well as for financial planning. 


. Making preparation for recruitment, selection, and 
training of capable, skilled and loyal personnel for 
the execution of these budgetary reforms. 

Microfilm $3.05; Xerox $10.60. 234 pages. 


PROPAGANDA STRATEGY AND TACTICS 
OF THE PARTY IN POWER DURING 
THE 1958 CONGRESSIONAL CAMPAIGN 


(L. C. Card No. Mic 60-636é) 


Edward Maurice Glick, Ph.D. 
The Ohio State University, 1960 


A key question which persistently confronts the political 
scientist is: What is the function of the political campaign 
ina democracy? Because politics--like society as a whole 
--is dynamic. a related question has to do with whether 
this function is evolving and, if so, whether the change is 
one of kind or of degree. A detailed case study of a specific 
campaign in an era of obvious sociological change can shed 
much light on these crucial questions. 

In 1958, the Party in Power planned and implemented 
its campaign propaganda strategy and tactics in a re- 
markably systematic and highly organized fashion. The 
evidence indicates that some of the characteristics of the 
Republican party’s handling of its campaign effort were 
unique and that others certainly approached the novel. 

The 1958 campaign was the first off-year electoral drive 
during which a major party utilized a formal Campaign 
Plan document. In all probability, it was also the first 
off-year election during which propaganda techniques and 
tactics affecting the entire federal bureaucracy were con- 
ceived through a top-level strategy group which met regu- 
larly and which was representative of the White House, 
the Republican National Committee, and of the two Repub- 
lican Congressional campaign committees. 

The Party in Power during 1958 “manufactured” and 
persistently merchandised seven major “issues” and a 
single basic theme which represented the heart of its 
propaganda effort--this in the face of its own strategic 
assumption that there would be no true major or nationwide 
issues in 1958 which could be emotionally exploited in an 
effective way for the Republicans. The Party in Power 
was flexible in meeting the Democratic attack on most 
grounds but generally consistent in adhering to the basic 
strategic assumptions its leaders had laid down early in 
the year as the foundation of the campaign effort. 

The “non-political” federal bureaucracy played a major 
propaganda role in keeping with Republican campaign 
strategy--a role of both positive and negative aspects. The 
bureaucracy’s informational channels were widely used 
to disseminate campaign material which was generally not 
labeled as such. There was a policy in force for the bu- 
reaucracy as a whole which operated to prohibit the release 
of information that was likely to open up areas of contro- 
versy not already implicit in the campaign. The bureauc- 
racy’s statistical resources were often employed to mer- 
chandise economic data reflecting “economic prosperity.” 

The key Republican strategic influences were Vice- 
President Nixon and National Chairman Meade Alcorn. 
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Whereas both played major roles in campaign planning, 
Nixon was far and away the spearhead of the national 
campaign effort on the hustings. 

Viewed against the backdrop of the Eisenhower “decade, ” 
the 1958 campaign appears to have been the most recent 
manifestation of an evolution in campaign function which 
began with General Eisenhower’s first electoral effort. 
The formal strategic plan, the close-knit strategic or- 
ganization, the propaganda techniques employed, the em- 
phasis on the irrational appeal and the half-truth, the 
blatant use of bureaucratic channels for political propa- 
ganda--all of these things taken together strongly suggest 
a departure from the campaigns of only a decade before. 

Though the departure per se appears to be quite clear, 
what is not evident is its exact nature and extent. What 


cannot yet be determined is whether this change represents . 


a change in the basic nature of the campaign function--a 
change in kind--or merely a change in degree. If it is 
indeed a change in kind, the implications for American 
society as a whole would be very significant. At least part 
of the answer to this vital question must await detailed 
comparative studies pitting what took place in 1958 against 
what transpired in various campaigns conducted during 
the Truman and Roosevelt eras. 

Microfilm $4.85; Xerox $17.10. 380 pages. 


HISTORICAL EVOLUTION OF MUNICIPAL 
GOVERNMENT IN IRAN 


(L. C. Card No. Mic 61-399) 


Ali Niami, D.P.A. 
University of Southern California, 1961 


Chairman: Professor Gerletti 


The purpose of this study was to develop a background 
on local government institutions in Iran. The research 
concentrated mainly on the period from 1907 to 1960. In 
order to demonstrate a better picture of the present prob- 
lems, the evolution of local government and administration 
in the period prior to 1907 was briefly treated. The con- 
ditions leading to the passage of all major municipal legis- 
lation have been reviewed and each of the laws was analyzed 
and examined in terms of its principal points, successes, 
and failures in its implementation and the reason for its 
change. 

For the purpose of acquiring knowledge and information 
in regard to modern principles and practices in the area 
of local government, and the use of this information as a 
frame of reference, in the course of this research the 
literature on American local government was thoroughly 
examined, and many of the local institutions of the United 
States were visited. The lack of sufficient Persian library 
information and published documents relevant to the prob- 
lem made it necessary for the writer to rely mainly on 
the files of the Parliament and the Ministry of Interior, 
interviews with government officials, and his own personal 
experiences as former Mayor of Abadan and Executive 
Director of Iran Municipal Association. 

Findings: There have been four major municipal laws 
passed in Iran within the period from 1907 to 1960. The 
first law, passed in 1907, put municipal operation under 
the direction of a locally elected council. The signifi- 
cant problems impeding enforcement of this law were 





(1) inadequate experience on the part of the people and 
government officials with democratic practices and (2) in- 
sufficient revenue together with legal difficulties in levying 
new taxes. The 1930 law fitted the dictatorial regime of 
Reza Shah and denied the virtue of public participation and 
democratic practices. The desirability of public partici- 
pation in handling their local affairs was shown again in 
the passage of the 1949 iaw. This statute was used as an 
experimental instrument by the Ministry of Interior in 
conducting local affairs. The 1955 law was actually the 
Municipal Bill which was approved by Dr. Mossadegh in 
1952 and was amended in 1953. The 1955 law was operative 
in 1960. 

The past fifty years of municipal government in Iran 
has produced a wide range of experiences. In general, the 
problem of finding an appropriate place for the municipality 
and equipping it with necessary tools for effective per- 
formance remains to be solved. The critical areas where 
much consideration concerning future government policies 
should be directed are (1) local-central relationships, 

(2) municipal organization, (3) assignment of functions, 
(4) sources of finance, and (5) administrative management. 

Conclusions. In order to improve municipal conditions 
and to convert the present system to a modern one ade- 
quately responsive to the needs of a twentieth century 
society, it can be concluded that (1) the principles of local 
self-government must be applied, and interference by 
national government must be limited to control over mat- 
ters of guidance in handling modern governmental prob- 
lems; (2) the principles embodied in the Council-Manager 
form of government in the United States should be followed; 
(3) the cities must be empowered to regulate any matter 
which is in the interest and welfare of the public and is not 
regulated by the national government; (4) in respect to 
service functions, the cities should be authorized to decide 
within the limit of their budgets and their taxing capacity 
what kind of services is most needed by their citizens; 

(5) all possible sources of municipal revenue must be in- 
vestigated and the possibility of levying property and sales 
taxes must be studied thoroughly; and (6) immediate steps 
toward application of modern systems of personnel and 
finance must be taken. 

Microfilm $3.15; Xerox $11.05. 244 pages. 





THE USE AND CONTROL OF PUBLIC 
AUTHORITIES IN AMERICAN STATE 
AND LOCAL GOVERNMENT 


(L. C. Card No. Mic 60-5040) 


Nathaniel Stone Preston, Ph.D. 
Princeton University, 1960 


This study is an effort, 1) to define the nature of a 
public authority, 2) to discover what functions authorities 
are used to perform and what ones they are fitted to per- 
form, and 3) to investigate the controls that exist over 
them and to determine what controls are suitable for them. 
Information used was derived from two separate question- 
naires sent to authorities, and from letter inquiries to 
researchers and government officials in the several states, 
as well as from library research. 

For the purposes of this study, an authority is defined 
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as a non-taxing government agency, having an identifiably 
separate existence from its parent government, and fi- 
nancially independent to the extent that it determines its 
own budget and fixes its own prices, subject only to general 
limitations expressed in law or fixed by regulatory com- 
missions. The definition and, in fact, the entire study, 
treat the authority as an adaptable administrative device, 
and not as a single, unalterable, organizational form. 

As a framework for the discussion of controls, and as 
an aid to analysis, a novel classification of authorities 
in terms of their administrative powers and duties is 
presented, in which six classes of authority are distin- 
guished by reference to their financing powers, their powers 
to construct or acquire properties, and their powers over 
the management or operation of projects. 

It was found that the most common uses for state and 
interstate authorities are for building and maintaining 
roads, tunnels, and bridges; for building offices, armories, 
and schools; for constructing and operating multi-purpose 
port facilities, large watershed and hydroelectric power 
projects; and for performing a number of other functions, 
including the provision of public markets and recreation 
facilities, and the operation of state liquor monopolies. 
Local authorities are used extensively for school and 
municipal office building, and for building and operating 
municipal utilities, hospitals, and parking facilities, and 
less frequently for electric power and irrigation projects, 
liquor stores, roads, bridges, tunnels, and ferries, recre- 
ation facilities, industrial development, port facilities, 
airports, markets, rubbish and garbage disposal, rapid 
transit systems, and a scattering of other purposes. 
A number of authorities were found which are used to 
carry out more or less disparate groups of functions. 

The conclusion reached regarding these uses is that 
the authority device does offer advantages for enterprises 
of a commercial character, particularly those which benefit 
from the authority’s three distinctive attributes of admin- 
istrative flexibility, freedom of cross jurisdictional lines, 
and self-contained finances. The use of the authority device 
merely to escape an unrealistic constitutional restriction, 
particulary a debt limit, and its use to perform a service 
which ought to be offered free or below cost, or which 
needs close coordination withother governmental activities, 
and its use for regulatory functions, is held to be unwise. 

Concerning controls, it was found that the governmental 
controls over authorities are neither very restrictive nor 
well-ordered. Authorities which engage in lease-back 
construction or financing tend to be somewhat more closely 
restricted than others, but most striking is the failure of 
local governments to obtain supervisory powers over their 
authorities, most supervision of the latter being in the 
hands of the states. 

Bondholder controls are extensive, detailed, and re- 
strictive in appearance, but might not prove to be hampering 
in practice. There is some conflict of interest between 
the bondholders and the parent government, and authorities 
should not be permitted to grant every covenant the bond- 
holders may desire to have. 

Most authorities are subjected to requirements that aid 
public scrutiny of their affairs, but few must submit to 
direct public intervention in the decision-making process 
through such devices as hearings and referenda. 

A pattern of controls for authorities is recommended 
which takes, into account the varying administrative and 
functional duties they perform, and in which the emphasis 





is on minimal interference with the necessary freedom of 
authority management, consistent with the three-fold ob- 
jective of preventing or correcting malfeasance, assuring 
adequate performance, and fostering harmony between the 
activities of an authority and those of related governmental 
and private agencies. For most classes of authority these 
controls involve: strict wording of authority charters; 
staggered appointment of authority boards, but parent 
designation of the chairmen; approvals at an early stage 
in the planning of new or extended projects; adequate re- 
porting and publicity; the subjection of authorities to many 
of the general regulations imposed on private businesses; 
and the reservation of a veto over an authority’s actions 
by the parent chief executive. 

Microfilm $6.75; Xerox $24.10. 532 pages. 


PUBLIC ADMINISTRATION IN THE 
CIVIL CITY OF GARY, INDIANA. 
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Thomas Francis Thompson, Ph.D. 
Indiana University, 1960 


This paper describes and analyzes in traditional terms 
the institutional, social and political structures and proc- 
esses of the government of one civil city. Although there 
is historical data present, the study seeks only to explain 
the city during the period of immediate examination-- 
from 1956 until 1959. 

In Chapter One--“The City”--Gary, Indiana, is pre- 
sented as a new, although already “big,” industrial com- 
munity, economically dominated by, and dependent on, 
manufacturing facilities of the United States Steel Corpora- 
tion, whose headquarters and chief decision makers are 
located in other parts of the nation. The city’s legal, or 
governmental, ties to the State of Indiana, in contrast to 
its social and business connections to Chicago and else- 
where, are demonstrated. The lack of a responsible local 
aristocracy, economic or social, and the restrictions on 
the large Negro population are also described. There is 
also discussion of the transient nature of many of the middle 
class managerial employees, and of the local political party 
structure and activity. 

Chapter Two fixes the legal limits of civil city action, 
demonstrates the source of governmental power as origi- 
nating in the state legislature, and shows the separation 
from other local governmental units such as the school 
city, sanitary district, and township. Administrative action 
is limited in borrowing and taxing power as well as in 
form and process by the state legislature, which also in- 
sists on enforcement of state regulations by local authori- 
ties. Within the administration itself, the appointive and 
budget making powers of the executive focus responsibility 
and potential for power on the mayor and away from the 
local legislature, the unicameral city council. 

Chapter Three, describing the men in the civil govern- 
ment at this time, finds a surprising homogeneity of back- 
ground inthis city of diverse ethnic and socialgroups. There 
is a minimum of professional training among the adminis- 
trators, and an apparent consensus that politics is one of the 
few, if not the only, ladder to social and economic levels 
substantially higher than those of the preceding generation. 
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Chapter Four gives the results of a survey of citizen 
attitudes toward the performance of city services, and an 
examination of the communication of need to an adminis- 
trative agency for one important function--street repair. 
The actual organization and administration of all major, 
and some minor, city functions is catalogued. The city’s 
budget and financial administration is analyzed, showing 
heavy emphasis on a law tax rate, the flexibility exercised 





in actual allocation of appropriated funds, and the enhance- 
ment of the mayor’s power through manipulation of the 
city council and public approval of the budget. 

Chapter Five discusses the forces for disunity and 
unity present in the city and its government, and the use 
of legal and political power by the city’s chief executive 
as a unifying force. 

Microfilm $2.75; Xerox $8.40. 184 pages. 
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ASSUMED SIMILARITY, PERCEIVED 
SOCIOMETRIC BALANCE, AND SOCIAL 
INFLUENCE: AN ATTEMPTED INTEGRATION 
WITHIN ONE COGNITIVE THEORY. 


(L. C. Card No. Mic 61-823) 


Vincent Neal Campbell, Ph.D. 
University of Colorado, 1960 


Supervisor: Associate Professor O. J. Harvey 


This study related conceptual structure to three kinds 
of social behaviors. A general theory of behavior was 
outlined and illustrated. Within this framework was de- 
veloped the proposition that one variable, cognitive sim- 
plicity, underlies three phenomena widely studied in social 
psychology. The hypotheses were that the simpler cognizer 
would show a greater tendency to 


1) divide people into a good-bad dichotomy, 


2) assume other persons are similar to himself to the 
extent that he likes them, 


3) perceive greater balance (mutuality of liking or 
disliking) within his social group, and 


4) be influenced in a judgmental task in proportion to 
the status of the source. 


Using 157 cadets at the Air Force Academy as subjects 
(Ss), group-administered measures provided indices of 
the above variables as follows: 

From the ratings by each S of himself and 24 others on 
twelve dichotomous characteristics of his own choosing, 
degree of simplicity was inferred from the redundancy of 
his ratings, i.e. his choice of similar or highly related 
constructs for rating people. Goodness-badness attributed 
to others was inferred from the S’s indication of the de- 
sirability of his own twelve constructs as human qualities, 
and “assumed similarity” from the likeness between his 
ratings of himself and of others. 

“Perceived balance” was measured as the corre- 
spondence between his reported liking of others and his 
estimates of their liking for him, using an 11-point rating 
scale. 

From an experiment in which the Ss guessed how many 
dots were flashed on a screen after hearing the source 
make his estimate aloud, degree of influence was indicated 





by the closeness of S’s estimate to the one given by the 
source. Status of the source was defined by his class 
(senior vs. freshman). 

The results strongly confirmed Hypothesis 1, implying 
that persons having simpler cognitive structures, at least 
in the domain of human attributes, are most likely to make 
categorical evaluative judgments of others. Hypotheses 
2 and 3 were supported by statistically significant but low 
relationships. Hypothesis 4 was confirmed for only one of 
four experimental groups. 

These findings give moderate encouragement to the 
hope of using the present theoretical framework to inter- 
relate several social interaction and person perception 
variables through further research. 

Microfilm $2.75; Xerox $5.40. 110 pages. 
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William Edward Kline, Ph.D. 
Princeton University, 1960 


This project is a synthesis of two factor analyses made 
in the field of intermediate algebra. 

A battery of 38 tests was administered to each of two 
successive tenth-grade algebra classes of The Choate 
School, numbering 126 students each. This battery con- 
tained 18 algebra tests and 20 reference tests. Each alge- 
bra test was devised to cover one topic of intermediate 
algebra. The reference tests, largely original, designed 
to draw from the analysis factors expected to appear in 
the algebra tests, were patterned after tests having heavy 
factor loadings in previous analyses on the factors sought. 

The battery of tests was factor-analyzed separately 
for each of the two classes by the Thurstone complete 
centroid method, producing 12 factors each. For each of 
the analyses principal axes were found. The latent roots 
for three factors in each analysis were so small that these 
factors were discarded from the test of congruence that 
followed. 

The coefficients of congruence for the nine remaining 
factors varied from .99 to .09. Five of the factors, having 
coefficients above .85, were considered respectively con- 
gruent. The remaining four factors, with coefficients .61, 
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.52, .46, and .09, were relegated to the non-congruent 
factor space. 

Factor loadings of the overlap tests were computed in 
the five-dimensional congruent space. The five axes were 
rotated to obtain simple structure, and the projections of 
all 38 variables on these five axes were determined. 

The five congruent factors were interpreted to be: 
verbal comprehension, deductive reasoning, algebraic 
manipulative skill, number ability, and adaptability to a 
new task. 

The factor of verbal comprehension had significant 
loadings in five algebra tests -- two tests of statement 
problems, two tests on converting statements to algebraic 
symbols, and a test of informational ability. This factor 
also had significant loadings in seven reference tests of 
which two were vocabulary tests with loadings above .60. 

The factor of deductive reasoning had loadings above 
.30 in nine algebra tests and six reference tests. The 
algebra tests included exponents, binomial theorem, pro- 
gressions, reading logarithm and trigonometry tables, 
principles of logarithms, Cartesian graphs, informational 
ability, theory of quadratic equations, and statement prob- 
lems. Among the six reference tests were tests on figure 
analogies and tabular completion. 

The factor of algebraic manipulative skill had loadings 
above .30 in six algebra tests and on no reference tests. 
Topics included in these algebra tests were fractions, 
factoring, quadratic equations, radicals, exponents, and 
simultaneous equations. Since these topics are taught in 
elementary algebra, there is a possibility this factor may 
include an element of previous training. 

The factor of number ability had significant loadings 
only on six reference tests. The factor of adaptability to 
a new task also had no significant loadings on algebra 
tests, but had loadings of .30 or higher on seven reference 
tests. These seven tests involved tasks which the students 
had never seen before. 

The non-congruent axes were determined for each 
study, but no effort was made to rotate these to a mean- 
ingful interpretation. 

Included in the analysis was a pair of tests to convert 
verbal statements into algebraic symbols, one with 
multiple-choice type answers and one requiring free an- 
swers. Also included was a pair of tests requiring setting 
up equations necessary to solve statement problems, one 
with multiple-choice type answers, and the other requiring 
free answers. The lack of significant differences in factor 
loadings between the multiple-choice version and the free- 
answer version of these tests suggest that statement 
problems with multiple-choice answers can be designed 
to measure the same abilities as measured by problems 
designed for free answers. 

Suggestions were included for further studies. 

Microfilm $2.75; Xerox $6.60. 140 pages. 





A STUDY OF THE EFFECTS OF 
COUNSELING IN REDUCING THE 
NUMBER OF PROBLEMS INDICATED BY 
HIGH SCHOOL FRESHMEN AND SENIORS 


(L. C. Card No. Mic 60-6061) 


Carson Lee, Ed.D. 
Indiana University, 1960 


Chairman: Louis G. Schmidt 


Problem: The study was designed (1) to determine the 
influence of group counseling on the problems of freshman 
and senior Negro youth, (2) to determine whether group 
counseling would have a greater influence on senior than 
on freshman problems, and (3) to determine the relation- 
ship between oral participation and problem reduction 
scores of the experimental groups. 

Procedure: Sixty freshman and senior secondary youth 
of Crispus Attucks High School of Indianapolis, Indiana, 
were selected as subjects of the study. The SRA Youth 
Inventory was used to determine the problems of the sub- 
jects before and after six periods of counseling. There 
were 15 freshmen in an experimental group and 15 ina 
control group. Similarly, 30 seniors were randomized into 
experimental and control groups of 15 each. The experi- 
mental groups received counseling and the control groups 
did not. The oral participation of the experimental groups 
was tape recorded to determine the relationship between 
oral participation and reduction in problems. The “t” test 
was used to test the significance between means and the 
significance of the relationship between oral participation 
and problem reduction scores. 

Findings: (1) No significant difference was found be- 
tween means of freshman experimental and control groups 
before and after counseling. (2) The difference between 
the first and second checkings of problems for the fresh- 
man experimental group was not significant. Similarly, 
the first and second checkings were not significantly dif- 
ferent for the freshman control group. (3) A “t” test at 
the .05 level was found between the first and second check- 
ings for the senior experimental group. (4) No significant 
difference was found between the two checkings for the 
senior experimental and control groups. (5) The number 
of problems of the senior control group was statistically 
the same before and after counseling. (6) The difference 
in the reduction of problems made by freshmen and seniors 
was not significant. (7) Oral response and problem re- 
duction scores for the counseled freshmen was not sig- 
nificantly related. (8) Oral response and problem reduction 
scores were significantly related at the .05 level for 
counseled seniors. 

Conclusions: (1) The problems of the two experimental 
groups decreased more than the problems of the two con- 
trol groups, indicating that problems of youth can be re- 
duced through the use of the group counseling technique. 
(2) A relationship at .05 level of confidence was found 
between total oral response scores and problem reduction 
scores for the seniors. The obtained “r” found between 
total oral response scores and total problem reduction 
scores for the freshmen was .48, which was slightly below 
the five per cent level of confidence. These findings 
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indicated that oral participation in counseling does assist 
a student in resolving or reducing his problems. (3) The 
findings suggested that there was very little relationship 
between grade in secondary school and responding in group 
Microfilm $2.75; Xerox $7.60. 162 pages. 


counseling. 


THE RELATIONSHIP OF PERSONALITY 
TO OCCUPATION, SETTING AND FUNCTION. 


(L. C. Card No. Mic 61-865) 


Sutherland Miller, Jr., Ph.D. 
Columbia University, 1960 


The purpose of the present study was to determine, 
after having examined the nature of certain specific occu- 
pational groups, if relevant personality differences between 
the groups could be found, if these predicted personality 
differences were more related to setting, as applied to the 
job, than to the job tasks, and what effect time spent in the 
occupation had on the personality differences. 

Fifty subjects were drawn from each of three occupa- 
tional groups - YMCA Boys Workers, YMCA Business 
secretaries, and Controllers. The groups completed and 
returned by mail the MMPI, Edwards Personal Preference 
Schedule, and a biographical inventory. It was predicted 
that the YMCA groups would be higher on all the variables 
which were selected to reflect the value differences between 
the social service (serving others) and business (financial 
gain) groups. It was also hypothesized that the differences 
between the Y groups would be less than those between 
either of these two groups and the Controllers. The vari- 
ables were as follows: preference for a way of life char- 
acterized by receptivity and sympathetic concern; friendly 
tolerance for a greater number of traits of people; con- 
sidering one’s self religious; coming from a religious 
home; preferring to work with people rather than things; 
preferring to work with others rather than alone; preferring 
few details to many details; social extroversion; non- 
prejudicial; having a need to be understanding; having a 
need to help others; having a need for close fellowship; 
having little need for order. 

An analysis of variance was run on the continuous 
variables and a chi square on the discrete ones to deter- 
mine if there were any differences between the groups. 
Tukey’s formula for comparing pairs was employed to 
ascertain where the differences were. As the groups were 
dissimilar on the time spent in the occupation, an analysis 
of covariance was employed on the continuous variables, 
testing for common slope, and a phi coefficierit was ob- 
tained for the discrete variables to investigate the relation- 
ship between length of service and the variables. 

At the .05 level the three groups differed on coming 
from a religious home and considering themselves reli- 
gious. At the .01 level the groups differed on liking traits 
of persons, social extroversion, having a need for order, 
having a need to be understanding, having a need to help 
others, having a need for affiliation with others, preferring 
few details. On liking traits of persons, considering one’s 
self religious, nurturance, and affiliation the Y groups 
were higher than the Controllers. On intraception and 
having little need for order the Controllers and the Y Busi- 
ness men were lower than the Y Boys Workers. The 





significant difference on social extroversion was between 
the Y Boys Workers and the Controllers. There were no 
significant pairs on coming from a religious home. In all 
cases the hypothesis of common slope had to be accepted, 
and the phi coefficients were generally low. 

It was concluded that it was possible to find significant 
differences between occupational groups on personality 
variables relevant to the characteristics of the occupations. 
The evidence on the relative importance of setting and 
function was not conclusive, but the results suggested that 
personality variables might be classified in terms of value 
oriented and function oriented, which need not be in con- 
flict. The limitations in the data with regard to length of 
service made the results highly tentative, but there ap- 
peared to be little evidence to suggest a relationship be- 
tween time spent in the occupation and the variables studied 
here. Microfilm $2.75; Xerox $4.20. 77 pages. 


SIMPLE CONCEPT FORMATION IN 
CHILDREN AS RELATED TO AGE LEVEL 


(L. C. Card No. Mic 60-6587) 


Solveig Cederloo Wenar, Ph.D. 
Northwestern University, 1960 


In the present study an attempt was made to trace the 
ability to respond conceptually as a function of age. The 
performance of five groups of normal children, varying in 
age from 4 to 8 years, was studied on a relatively simple 
discrimination learning task. Special care was taken to 
rule out a number of relevant variables which in past 
research may have contributed to obtained differences 
among age groups and thus have been confounded with 
conceptual ability. These included familiarity of the stim- 
ulus materials (controlled by the use of “nonsense” geo- 
metrical designs), the capacity to discriminate among 
designs and to recognize them from memory. Selection 
of materials so that abilities of memorization and percep- 
tual discrimination would not be biasing factors in later 
tests of conceptual performance was accomplished in a 
preliminary phase of the study. The effects of a fourth 
extraneous variable, rote learning ability, was taken into 
account in the design of the experiment proper. 

In the main experiment, Experimental groups were 
first given a rote, discrimination learning task in which 
a pair of designs was presented. One member of the pair 
was a standard figure, identical from card to card, and 
the other member one of a number of different figures. 
The Ss task in this so-called Fixed Series was to learn 
to identify the standard figure as the correct or positive 
one. Following acquisition of this learning to a perform- 
ance criterion, Ss were presented with the same figures 
one at a time; in this series, however, the standard figure 
varied from one presentation to another in color and/or 
spatial orientation. S’s task in this Variable Series was 
to learn to give the same response (a simple verbal “yes”) 
to all variations of the standard figure and another re- 
sponse (“no”) to all other figures. It was predicted that 
older children would, from the first trial, tend to respond 
to variations of the standard as belonging to the same 
class, i.e., respond “yes,” while younger children would 
tend to respond more concretely, i.e., respond “no,” when 
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the standard figure was not identical in all particulars to 
the figure in the first, rote learning series. Expressed in 
other terms, when Experimental Ss were compared with 
Control Ss given the Variable Series first, increasing 
positive transfer from the Fixed to the Variable Series 
was expected with increasing age. These predictions were 
confirmed. 

A number of comparisons incidental to the major hy- 
potheses were also made: changes in performance on the 
rote learning series as a function of age, positive transfer 
from the Variable to the Fixed Series as a function of age, 
and inter-correlations between IQ and performance scores 
on the two tasks. 

Microfilm $2.75; Xerox $4.40. 82 pages. 


PSYCHOLOGY, CLINICAL 


ASPECTS OF PSYCHOTHERAPY RELATED 
TO PSYCHOTHERAPISTS’ RESPONSES 
TO DEPENDENCY 


(L. C. Card No. Mic 61-1212) 


Farrukh Zahur Ahmad, Ph.D. 
Stanford University, 1961 


The present investigation was designed to test the 
following hypotheses: (a) If the dependency needs of the 
patient without high dependency anxiety are approached 
in the initial phase of psychotherapy the patient is likely 
to remain in treatment longer. Conversely patients with 
low dependency anxiety may drop therapy earlier if their 
dependency needs are approached by the therapist in the 
initial phase of the treatment, (b) Approach reactions by 
the psychotherapist encourage the patient to express fur- 
ther dependency, whereas, avoidance serves to decrease 
or inhibit such expression. 

To test these hypotheses, tape recordings of the 
first two interviews of 23 cases treated by 18 psycho- 
therapists were analysed. The patients’ personality char- 
acteristics were assessed through the ratings obtained 
from their respective therapists. Patient-therapist inter- 
action responses were coded for the number of times 
therapists responded with approach or avoidance reactions 
to the patients’ dependency and also for the frequency with 
which the patients continued to express dependency im- 
mediately following therapists’ approach or avoidance 
interventions. 

The results obtained were as follows: 

1. When the psychotherapists tended to approach the 
dependency statements in the initial interviews, the patients 
remained in treatment. 

2. When the psychotherapists tended to avoid the pa- 
tients’ dependency statements, patients terminated treat- 
ment. 

3. The patients were more likely to continue the dis- 
cussion of dependency following therapists’ approach 
reactions than they were following the therapists’ avoidance 
reactions. 

4. The personality characteristics of the patients, in- 
cluding dependency anxiety, were not found influential on 





their reactions to the therapists’ approach and avoidance 
of their dependency bids. 
Microfilm $2.75; Xerox $6.20. 130 pages. 


SYMBOLIC ASSOCIATIONS TO STIMULUS 
WORDS IN SUBLIMINAL, SUPRALIMINAL, 
AND INCIDENTAL PRESENTATION. 


(L. C. Card No. Mic 60-5271) 


Sheldon Bach, Ph.D. 
New York University, 1960 


Adviser: Professor George S. Klein 


The present study investigated the differences in asso- 
ciative responses elicited by identical stimulus words 
presented supraliminally, subliminally, and incidentally. 
In contrast to supraliminal focal stimulation, both sub- 
liminal and incidental presentation were seen as resulting 
in diminished awareness of the stimulus, which is then 
less subject to certain controlling and appraising cognitive 
functions that depend on awareness for their operation. 

A developmental theory of schemata was described, 
relating Piaget’s formulations to the psychoanalytic con- 
cepts of symbolism and the primary and secondary proc- 
esses. This theory suggested that different levels of 
hierarchically organized symbolic systems would pre- 
dominate in thought, depending upon S’s awareness of the 
stimulus and its relation to his intentional field, as well 
as upon his state of consciousness. The hypothesis was 
that a given concept would more frequently evoke de- 
velopmentally earlier schematic associations (symbols) 
when awareness of the stimulus was diminished as in 
subliminal or incidental presentation. 

The stimulus words Room and Water were chosen from 
the psychoanalytic literature as being frequently mentioned 
symbols for the general support of the female nurturing 
and reproductive figure (mother). Using 36 female college 
students divided into three groups of 12, these two words 
were presented subliminally to one group, supraliminally 
to the second, and incidentally to the third. In the sub- 
liminal condition, the red-lettered stimuli were presented 
under red illumination at an intensity below that at which 
S had reported no awareness of a similar stimulus on 
four threshold trials. In the incidental condition the words, 
although clearly visible, were exposed apparently by acci- 
dent, while S’s attention was directed to a blank card to 
which she associated. Two nonsense syllables were used 
as control stimuli and presented subliminally to all groups. 
Ss were asked to associate 20 words to each of the control 
and experimental stimuli. The expectation was that words 
in certain categories directly or indirectly related to 
female figures would be associated more frequently when 
Room and Water were presented subliminally or inciden- 
tally than when presented supraliminally in focal aware- 
ness. 

Two judges scored each word in one of 39 categories 
with satisfactory reliability. Of the 14 predicted cate- 
gories, 3 denoted female persons such as mother, sister, 
or queen (female words), while 11 others were feminine 
connotative or symbolic attributes such as feminine ap- 
parel, earth and mountains, space and planets, body parts, 
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etc. (female connotations). For each S, the number of 
female words and connotations associated to the two con- 
trol stimuli were taken as a baseline and subtracted from 
the number of such words associated to the experimental 
stimuli (effect score). This effect score was significantly 
greater for both the Subliminal and Incidental groups when 
compared with the Supraliminal group. Within both the 
Subliminal and Incidental groups, significantly more female 
words plus connotations were associated to the experi- 
mental stimuli Room and Water than to the two control 
nonsense syllables. 

At the conclusion of the experimental procedure, three 
Rorschach cards were administered to each S and the 
protocols independently scored for percentage of primary 
process responses, using a method developed by Holt (1956, 
1959). Because symbolic language is a characteristic of 
the primary process, the expectation was that Ss who per- 
mitted greater emergence of primary process on the 
Rorschach would also tend to associate more female words 
and connotations to Room and Water presented outside of 
focal awareness. This was confirmed for Ss in the Sub- 
liminal and Incidental groups, where a high percentage of 
primary process responses on the Rorschach was found to 
be significantly related to a high effect score, but not re- 
lated to the number of female words and connotations 
associated to the control stimuli alone. 

Microfilm $2.75; Xerox $4.60. 89 pages. 














PERSONALITY “INTERPRETATIONS” 
AS DISSONANT PERSUASIVE 
COMMUNICATIONS 


(L. C. Card No. Mic 61-1215) 


Allen Eric Bergin, Ph.D. 
Stanford University, 1961 


The present experiment was designed to study the 
relationship between personality interpretations and per- 
suasive communications as the latter are defined in social 
psychology. Predictions were derived from Festinger’s 
theory of cognitive dissonance concerning the conditions 
under which changes in attitudes toward oneself might be 
produced in response to dissonant communications about 
the self. The rationale for this was based upon presumed 
similarity between dissonance-producing persuasive com- 
munications and personality interpretations. 

The method involved manipulating the variables of 
credibility of the communicator and magnitude of dis- 
crepancy of the communication in producing changes in the 
Ss’ self-ratings of Masculinity-femininity. 

Subjects reported to either a high or a low credibility 
situation where they rated themselves on Masculinity- 
femininity and three other non critical personality scales. 
In a second session later in the same week, they were 
shown ratings of them made by either a high or a low 
credibility communicator after which they re-rated them- 
selves on the same scales. 

In the high credibility condition, the experimenter played 
the role of the director of a personality assessment project. 
His ratings of the subjects were purportedly based upon a 
complex analysis of the results yielded by a battery of 
diagnostic tests and electrical recordings of physiological 





responses which were completed during the Ss’ first ex- 
perimental session. In the low credibility condition, the 
communicator was a fourteen year old male high school 
freshman who made ratings of the subjects on the basis 
of his immediate impressions. He was actually the ex- 
perimenter’s assistant and made ratings which had been 
pre-determined by him. All ratings communicated to the 
Ss were presented at one of three levels of discrepancy 
(moderate, high, or extreme) from the Ss’ self-rating. 

It was predicted that: (a) subjects receiving a com- 
munication from a source of high credibility would change 
their self-ratings in the direction of the communication 
significantly more than would subjects receiving a com- 
munication from a low credibility source, (b) the differ- 
ence in amount of change between the low and high credi- 
bility conditions would increase as discrepancy increased, 
and (c) the amount of change in the high credibility con- 
dition would increase monotonically as discrepancy in- 
creased. 

These predictions followed from the dissonance theory 
assumption that amount of dissonance increases mondtoni- 
cally with amount of discrepancy and when attitude change 
is the primary means available to the subject for reducing 
dissonance, attitude change will also increase monotoni- 
cally. On the other hand, when involvement and dissonance 
are high and credibility is low, it is expected that other 
means, such as discrediting of the communicator, will 
become the primary dissonance-reducing response and 
change will be minimized. 

The results clearly confirmed hypotheses (a) and (c). 
Subjects in the high credibility condition changed signifi- 
cantly more than those in the low credibility condition 
and the amount that they changed increased monotonically 
as discrepancy increased. The results were also in accord 
with hypothesis (b). Amount of change increased monotoni- 
cally in the high credibility condition and decreased mono- 
tonically in the low credibility condition, indicating that 
the difference in amount of change between the two con- 
ditions increased as discrepancy increased; however the 
resulting differences in amount of change were statistically 
significant only when comparing the moderate vs. the 
extreme discrepancy positions. 

The data were explained in terms of dissonance theory 
and were compared to predictions that might be made from 
other theories of attitude change and from psychoanalytic 
theory. 

It was concluded that the attitude change procedures of 
social psychology were relevant to self-attitude change 
and implications were drawn from the data concerning 
the possible social influence aspects of psychotherapeutic 
interpretations. 

Microfilm $2.75; Xerox $5.40. 110 pages. 
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A STUDY OF THE RELATIONSHIP 
BETWEEN ANXIETY AND 
AMBIGUITY TOLERANCE 


(L. C. Card No. Mic 61-1303) 


Kenneth Harry Blood, Ph.D. 
Washington State University, 1961 


Chairman: Walter A. Cass 


This study was designed to explore the relationship of 
manifest anxiety to ambiguity tolerance and rigidity ina 
non-stress situation involving variation in level of stimulus 
ambiguity. The study rested on the assumption that the 
TMAS, used to select high and low anxiety subjects, meas- 
ured primarily a chronic level of emotionality. 

It was predicted that high manifest anxiety subjects 
would demonstrate less ambiguity tolerance and greater 
rigidity than low manifest anxiety subjects. It was also 
predicted that as the level of stimulus ambiguity was varied, 
high manifest anxiety subjects would demonstrate greater 
change in ambiguity tolerance and rigidity than would low 
manifest anxiety subjects. 

Subjects consisted of 191 college women and 124 college 
men at Washington State University. They were divided 
into high, medium, and low manifest anxiety groups on the 
basis of their TMAS scores. The top 20 per cent con- 
stituted the high anxiety subjects and the lower 20 per cent 
the low anxiety group. 

The Ambiguous Figures Test was constructed by the 
experimenter to measure both ambiguity tolerance and 
rigidity in a single test. The tests consist of sixteen 


figures presented at various levels of focus by means of 


an opaque projector. Two sets of eight figures each were 
constructed to provide two distinct levels of stimulus 
ambiguity. The ambiguity tolerance measure and two 
rigidity indices were highly reliable for both subtests. 

The initial view of each picture was made highly ambig- 
uous by presentation far out of focus. In a series of ten 
focus settings, the pictures were gradually made less and 
less ambiguous until clear focus was achieved by setting 
number ten. At this setting, the figures were clearly 
recognizable. Subjects were instructed to respond with 
an answer as soon as they felt they could accurately iden- 
tify the figure, but they were told that incorrect responses 
would count against them. The focus setting at which a 
subject made his first response to a picture determined 
his ambiguity tolerance score. Rigidity indices consisted 
of the setting at which correct response was made and also 
the number of consecutive incorrect responses occurring 
just prior to the correct response. 

The results did not support the prediction that high 
manifest anxiety subjects would demonstrate less ambiguity 
tolerance than low manifest anxiety subjects. There was 
a tendency for high manifest anxiety women to obtain higher 
rigidity scores than low manifest anxiety women. Male 
subjects showed no comparable trend. There were no 
demonstrated differences between anxiety levels in terms 
of changes in ambiguity tolerance or rigidity contingent 
upon variation in ambiguity level. 

In general, it was concluded that subjects scoring high 
on the TMAS do not differ from subjects scoring low in 
respect to ambiguity tolerance or rigidity when these vari- 
ables are measured in a non-stress situation. 

The assumption that the TMAS measures a chronic level 





of emotionality was re-examined. Based upon reports in 
person perception literature and other sources, the view 
was stated that many conditions assumed by experimenters 
to be free of anxiety evoking factors are actually anxiety 
evoking from the subject’s standpoint. It was argued that 
many experiments utilizing the TMAS demonstrate signifi- 
cant differences between high and low manifest anxiety 
subjects because of greater susceptibility of high anxiety 
subjects to subtle uncontrolled anxiety evoking conditions. 
Microfilm $2.75; Xerox $6.60. 137 pages. 


SUBCEPTION AS A VERIDICAL PROCESS 
AND PERCEPTUAL DEFENSE AS 
AVOIDANT AND VIGILANT BEHAVIOR 


(L. C. Card No. Mic 61-1161) 


Raymond Joseph Clausman, Ph.D. 
Michigan State University, 1960 


This study focused upon two major questions that have 
arisen from the “New Look” approach to perception. First, 
whether subception as a veridical process can occur when 
there is no awareness of the stimulus presentations, and 
second, how to account for both avoidant and vigilant be- 
havior as a response to threatening stimuli. Thetwo major 
objectives were: (a) to test for subception using a verbal 
accuracy indicator of discrimination when the stimuli are 
exposed too briefly to permit a phenomenological report 
of awareness, (b) to extend the concept of perceptual de- 
fense to include both avoidant and vigilant behavior. 

The experiment was divided into three phases, the 
defense assessment, subception, and perceptual defense 
phase. In the defense assessment phase, Ss were ad- 
ministered a ranking task used in conjunction with the 
Blacky Pictures, from which defenses to various conflict 
dimensions were inferred. Four or more first place ranks 
of either Avoidance or Projection as a defense plus total 
rank consistency served as the two criteria in selecting 
Ss for the perceptual phases. On the basis of the selection 
criteria, 22 Ss were placed in an Avoidance Group and 
18 Ss in a Projection Group. A random sample of 25 Ss 
who showed little defense consistency were placed in a 
No Defense Group. 

A two-choice discrimination task was used in the per- 
ception phases of the study. The perceptual stimuli were 
arranged in three pairs and consisted of a sex-neutral, 
aggression-neutral, and neutral-neutral pair. 

In the subception phase, it was hypothesized that all 
Ss would show a greater response accuracy to the conflict 
stimuli as compared to the neutral stimuli. The exposure 
settings for presenting the stimuli at a level below phe- 
nomenological awareness were determined individually 
for each S. Ss were given a 40 trial discrimination series 
using the conflict-neuctral pairs. 

In the perceptual defense phase, it was hypothesized 
that the Avoidance Group would show an avoidant response 
to the conflict stimuli; the Projection Group would show 
a vigilant response; and the No Defense Group would show 
no differential response to the conflict and neutral stimuli. 
In this phase, the exposure setting was increased to a level, 
previously determined by a pilot study, at which approxi- 
mately 50% correct discriminations of the neutral-neutral 
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pair had been made. This exposure setting remained 
constant for all Ss. A 20 trial acuity test series was 
given, using the neutral pair. This was followed by a 40 
trial perceptual defense series using the conflict-neutral 
stimuli. 

The data were subjected to both an inter-category and 
inter-group analysis. The results failed to support the 
subception hypothesis. It was concluded that perception 
as a veridical process does not operate when the stimulus 
exposure is too brief to permit a phenomenological report 
of awareness. The results of the perceptual defense phase 
supported the view that avoidance and vigilance both serve 
as a defense in perception, and that the type of defensive 
behavior utilized can be predicted from a knowledge of 
Ss’ inferred ego defense mechanisms. 

It was suggested that there was a greater need for a 
more precise definition of awareness threshold, for further 
study of the autonomic response as an indicator of per- 
ception, and for a study of the perceptual learning process 
within the experimental setting. 

Microfilm $2.75; Xerox $7.00. 147 pages. 


REPRESSION AND HYPNOTIC AMNESIA 
(L. C. Card No. Mic 61-1218) 


Stanley Ronald Clemes, Ph.D. 
Stanford University, 1961 


It was hypothesized that if a repressive process was 
involved in post-hypnotic amnesia, then the amnesia should 
occur more often for words (critical) related to a subject’s 
emotional conflicts than to words (neutral) which are not 
so related. A subordinate hypothesis stated that the 
stronger the tendency to use repression as a defense the 
more amnesia would affect critical words than neutral 
words. 

An Experimental group consisting of 26 college men 
and women was selected as “good” hypnotic subjects, 
capable of hypnotic amnesia, from previous administra- 
tions of the Stanford Hypnotic Susceptibility Scale. A Con- 
trol group (Control 1) of 19 subjects was composed of 
volunteers from two psychology classes. Eight subjects 
were selected as another Control group (Control 2) because 
they were “poor” hypnotic candidates. 

All subjects on Day 1 were given the Kent- Rosanoff 
Word-Association Test and the Mainord Sentence Com- 
pletion Test which served as an estimate of a tendency to 
use repression. From the Word-Association Test, nine 
words with long reaction time and nine words with moder- 
ate reaction time were selected as the critical and neutral 
words respectively for each subject and were randomly 
formed into a list which the subject learned on Day 2. The 
Experimental group subjects learned their lists under 
hypnosis and were later given instructions to forget all 
but 10 of the words until the experimenter had given a 
verbal signal. They were awakened, and after a filled 
time interval were asked to recall the list they had learned 
(Test Recall 1). After the recall, the amnesia was lifted 
and the subjects again recalled the list (Test Recall 2). 
Control 1 subjects were run under identical conditions 
except they were not hypnotized nor given amnesia in- 
structions. On Test Recall 2 they were told to try harder. 





Control 2 subjects were not hypnotized but were given 
amnesia instructions and on Test Recall 2 the “amnesia” 
was lifted just as it was with the Experimental group. 

A differential amnesia score was computed for each 
subject by subtracting the number of neutral words for- 
gotten in Test Recall 1 but remembered when amnesia 
was lifted in Test Recall 2 from the number of critical 
words which were likewise forgotten in Test Recall 1 but 
remembered in Test Recall 2. The basic hypothesis stated 
that the differential amnesia score would be significantly 
greater for the Experimental group than for the Control 
groups. Since in general the Control groups did not differ 
significantly from each other, they were combined. 

The following conclusions were drawn from the results: 

1. The Experimental group had a significantly greater 
differential amnesia score than the Control group. Results 
could not be explained on the basis of word familiarity, 
or differences between groups in mastery of critical and 
neutral words. The basic hypothesis was thus supported. 

2. The support for the subordinate hypothesis was 
equivocal. While the correlation between repression and 
selective amnesia was not significant, two atypical cases 
along with a limited range of differential amnesia scores 
may have attenuated the correlation. 

Implications were pointed out for the use of hypnotically 
produced repression in future research in psychotherapy 
and several suggestions were made for improving the 
experimental method of inducing repression. 
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The study was undertaken to provide an empirical test 
of the theory of adaptive regression as it functions in 
creative artists. An operational measure of adaptive 
regression suggested by Holt in relation to the Rorschach 
test was utilized as the measuring instrument and hypoth- 
eses were generated from the work of Rokeach regarding 
the relationship of dogmatic thinking to adaptive regression 
and from the work of Holt, Kris, Bellack and others re- 
garding the relationship of adaptive regression to crea- 
tivity. 

Twenty advanced undergraduate art students judged as 
highly creative by their professors served as the “crea- 
tive” group, and were compared with 20 randomly selected 
undergraduate art students with the same degree of art 
training. 

The Rorschach and Dogmatism Scale were administered 
individually to all subjects, and the Rorschach protocols 
scored according to a manual which contains specific di- 
rections and categories for evaluating the extent to which 
primary process is manifest and control features asso- 
ciated with primary process production. The inter-scorer 
reliability for the over-all score derived from this system 
was shown to be .945, significant beyond the .005 level. 
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Intra-subject reliability of the same measure was .562, 
significant beyond the .01 level, using the split-half method. 

The operational measure of adaptive regression is given 
by the formula 


ARS = (DD x FL +DC,+DC,+DC,... . DC,) 


whereas the ARS is the Adaptive Regression Score, DD the 
rating assigned to each response indicating the amount of 
primary process material contained, FL the form-level of 
the response, and DC, . . . DC, the control features of 
the response. The right hand portion is summed for all 
responses up to a maximum of six responses per card, 
this limit set arbitrarily by the experimenter prior to the 
experiment. 

Five major hypotheses were presented for testing. It 
was hypothesized that the two groups would not differ in 
the amount of primary process material produced, but 
would differ in the effectiveness of utilization of such mate- 
rial as measured by the ARS. Both hypotheses were ac- 
cepted, although the two groups do differ significantly in 
number of primary process responses produced prior to 
co-varying out the number of Rorschach responses pro- 
duced. 

Further analysis of the ARS score reveals that the 
form-level score is the only factor which differentiates 
the two groups. The two groups do not differ significantly 
on the factors DD or DC. It was proposed that the FL 
score may be acceptable as an operational measure of 
adaptive regression in itself, since it reflects the degree 
to which perceptual accuracy is maintained during the 
production of primary process material. This proposal 
is substantiated by the finding that the form-level score 
of responses not scorable for primary process does not 
differentiate the two groups. 

Three hypotheses regarding the relationship between 
dogmatism and adaptive regression were submitted for 
testing. It was hypothesized that the creative group would 
have a significantly lower mean Dogmatism Scale score 
than the control group. This hypothesis was accepted. It 
was further hypothesized that, regardless of classification 
as creative or control, subjects scoring high and low on 
the D measure would not differ on amount of primary 
process material produced. This hypothesis was also 
accepted. Finally, it was hypothesized that, regardless of 
classification as creative or control, there would be a 
negative relationship between the measure of adaptive 
regression and dogmatism. Although the correlation be- 
tween ARS-D is negative, it is not significantly different 
from zero. The same result is found for the relationship 
between FL-D. Further analysis of the relationship for 
the control and creative groups suggests that the Dogma- 
tism measure is positively related to adaptive regression 
for the creative group, and negatively related for the 
control group. Possible explanations for such results are 
given, but further research is needed to provide more 
conclusive answers to the questions raised. 

The major conclusion drawn from the study is that the 
form-level score (FL) is a useful diagnostic measure 
worthy of further investigation, both in the study of crea- 
tivity with acknowledged artists, and as a diagnostic in- 
strument in clinical research and practice. Some sug- 
gestions are given for possible research studies with the 
score. 

Although the operational measure of adaptive regres- 
sion originally proposed (ARS) was shown to contain factors 





which are non-differentiating, the theory of adaptive re- 
gression finds support in the results presented. The FL 
score, however, provides as much information as does 
the ARS, and does so more parsimoniously. 

Analysis of the results of scoring the records by a 
traditional scoring method reveals no significant differ- 
ences of any of 28 variables, although four variables are 
differentiating before equating the two groups for number 
of responses produced, 
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Despite the importance accorded schizophrenic com- 
municative disturbances, few experimental efforts have 
been made to examine conditions which seem functionally 
related to them. The literature suggested two such con- 
ditions: (a) interpersonal involvement; and (b) affective- 
ness of communication content. The present study in- 
vestigated the relationship of interpersonal involvement 
and affectiveness of content to the verbal communication 
of schizophrenic patients. Three general hypotheses 
formulated the expectations that schizophrenics com- 
municate less effectively than nonschizophrenics: (a) ina 
situation of increased interpersonal involvement; (b) in the 
communication of affective content; and (c) regardless of 
the experimental conditions. Nine subhypotheses incorpo- 
rating the three measures used to define effectiveness of 
communication elaborated the general hypotheses. In- 
accurate elements measured the accuracy with which the 
perceived environment was reported; irrelevant elements 
measured the relevance of what was reported; speech 
disturbances measured the fluency of the spoken report. 

Thirty hospitalized, diagnosed schizophrenics formed 
the experimental sample; thirty patients hospitalized for 
other than psychiatric disorders formed the control sample. 
The groups were matched for age, intelligence, and edu- 
cation. Cases with organicity, psychosurgery, and convul- 
sive therapy were excluded. 

The stimulus material, used to test the hypotheses 
concerned with the effect of content on communication, 
consisted of two judged affective and two judged non- 
affective picture sets. Each set contained a series of five 
pictures that told a story. 

The interview explored the effects of degrees of inter- 
personal involvement. In the close interpersonal situation 
the experimenter and subject interacted verbally and 
visually. Instructions were given by the experimenter in 
the first and second persons. In the remote interpersonal 
situation the experimenter and subject did not interact 
verbally or visually. Taped instructions, in the second 
person, were played to the subject. In both situations the 
subject was given one minute to look at each of the four 
picture sets and then had to recall as much as possible 
about the pictures and their story. 
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Arcsin transformations of the proportions of inaccurate 
elements and the speech disturbance ratios (SDRs) were 
subjected to analyses of variance. Because irrelevant 
elements occurred infrequently, a comparison of the sub- 
jects who showed and did not show them was made by 
means of chi square. 

On the measure of accuracy schizophrenics differed 
from nonschizophrenics in their behavior in the close and 
remote situations; schizophrenics made about the same 
proportion of inaccurate elements in both situations 
whereas nonschizophrenics made a greater proportion in 
the close situation. The SDRs made in both situations was 
approximately the same for both groups. The schizo- 
phrenics made more irrelevant statements in the close 
than in the remote situation; the controls made no ir- 
relevant statements. 

The differences between the schizophrenic communi- 
cation of affective and nonaffective content, in terms of 
accuracy, relevance, and speech fluency, were similar to 
those between the nonschizophrenic communication of 
affective and nonaffective content. 

Under all conditions, the proportions of inaccurate 
elements did not differentiate between the two groups 
whereas the proportions of speech disturbances and irrel- 
evant elements made were higher for the schizophrenics. 

Additional findings indicated that for all types of sub- 
jects the close situation and affective trial elicited greater 
productivity than the remote situation and nonaffective 
trial, and the affective trial elicited higher SDRs. 

The general implication of the results is that, in terms 
of the measures used, interpersonal involvement and 
affectiveness of content are not relevant parameters of 
schizophrenic communication. Concerning interpersonal 
involvement, the results were similar to those of previous 
studies; concerning affectivity of content, they could not 
be compared to those of previous pertinent studies be- 
cause of the use of noncomparable measures. Possible 
meanings of the individual measures were discussed and 
hypotheses were suggested. Several limitations of the 
conclusions were indicated. 
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Two experiments were performed in order to compare 
the unique effects of three stress-producing operations on 
human learning and performance. In Experiment 1, five 
groups of Ss were required to perform 16 multiplication 
problems in four trials while they were either paced, 
threatened with electric shock, subjected to auditory dis- 
traction, instructed to expect distraction but not actually 
distracted, or given neutral instructions and not subjected 
to stressors. In addition, in order to investigate differ- 
ences among the stressors in their effects on incidental 
and intentional learning, half of the Ss in each group were 
instructed to learn the numbers they were multiplying and 





after completion of the multiplication task, all of the Ss 
were given a test of recognitionfor the numbers. 

The results did not reveal any significant differences 
among any of the conditions in number of total multiplica- 
tion errors and number of time errors (failure to respond 
within a ten second time limit). A significant stressors 
effect was found in the analysis of correctness errors 
(errors due to inaccurate performance) and examination 
of the means indicated that the paced Ss tended to make 
the largest number of correctness errors. Significant 
trials effects were found, but the interactions between 
trials and stressors were all non-significant. 

In regard to recognition of digits, intentional learners 
recognized significantly more digits than incidental learn- 
ers, but the effects of the stressors and the interactions 
between stressors and type of learning were not found to 
be significant. 

On the basis of Experiment I it was hypothesized that 
pacing differs from other stressors in that it encourages 
Ss to sacrifice accuracy for speed. Experiment II was 
designed in order to test this hypothesis and to investi- 
gate further the differences between the effects of stressors 
on time and accuracy of performance. The procedure was 
essentially the same as that used in Experiment I. The 
main exceptions were the administration of a test of arith- 
metic ability prior to the multiplication task in order to 
provide a statistical control for inter-subject variability 
due to arithmetic ability, allowing Ss unlimited perform- 
ance time, and the measurement of the time Ss spent on 
each problem. e 

It was found that the paced group made significantly 
fewer multiplication errors and responded significantly 
more rapidly than any of the other groups, when error 
scores and performance times were adjusted for initial 
arithmetic ability. These findings failed to support the 
experimental hypothesis concerning pacing. All of the 
groups showed significant improvement over the four trials 
but the interactions between trials and stressors were 
not significant. 

It was concluded that pacing differs from shock and 
distraction in that it encourages Ss to work rapidly. It 
was suggested that the nature of the task and the manner 
in which the pacing is presented will determine whether 
or not the increase in speed will also result in less ac- 
curate performance. When the task requires Ss to respond 
within a limited time, pacing may result in a sacrifice of 
accuracy for speed, but when unlimited response time is 
allowed, the effect on accuracy may disappear. 
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This dissertation is concerned with extending Guttman’s 
scaling technique to any set of binary responses without 
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having to invoke the questionable assumption that the items 
we are analyzing come from any particular “universe of 
content.” A method of analysis is proposed, called Multiple 
Scalogram Analysis, which is based on set-theoretic con- 
cepts. The method was tested for its ability to yield many 
Guttman-scales from a number of response matrices, both 
hypothetical and empirical, where the underlying dimen- 
sional structures were known. 

The methodological issues involved in both the hypothet- 
ical and empirical matrices were those of: 1) reliability, 
2) predictability, 3) content validity, and 4) parsimony. 

In addition, comparisons were made between the proposed 
method and other statistical techniques, e.g., Guttman’s 
Scalogram Analysis, McQuitty’s Similarity Analysis, 
Thurstcne’s Multiple Factor Analysis, and Loevinger’s 
Method of Homogeneous Tests, in respect to the issues of 
reproducibility, parsimony of both description and effort, 
richness of interpretative detail, predictability, and reli- 
ability. 

The major part of the substantive portion of this study 
was concerned with an analysis of the voting behavior of 
members of the 83rd United States Senate. Analysis of 
this data revealed that the proposed technique was capable 
of yielding meaningful results with a high degree of reli- 
ability and predictability. 

It was concluded on the basis of a number of analyses 
that the Multiple Scalogram Analysis method showed ade- 
quate promise of being a useful, objective, and versatile 
procedure for analysing dichotomized qualitative data so 
that the genotypic space may be recovered from the pheno- 
typic space of the measurement matrix. 
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The purpose of the study was to evaluate the effective- 
ness, on an elderly population, of two different types of 
group experiences, namely, group psychotherapy and arts- 
and-crafts classes. Results were compared with those of 
a control group matched on relevant variables. It was 
hypothesized that participation in such group activities 
would result in improvement on intellectual, imaginal, 
self-evaluative, and hospital ward behavior variables. 

The subjects were selected from the patient population 
of the Rancho Los Amigos Hospital and were included in 
the study if they met with twelve specified criteria, in- 
cluding the following: sixty-five years of age or older; 
female; free from psychoses, organic brain involvement, 
or malignant neoplasms; of at least average intelligence; 
not participating in any organized group activity; and with 
defined minimal acceptable auditory and visual acuity. 

Those patients who met the selection criteria were 
administered the test battery proper: a revised Hospital 
Adjustment Scale to suit an elderly population, the WAIS 
Vocabulary and Similarities subtests, Real and Ideal Self 





Sorts, and the TAT. Nine rating scales were utilized as 
TAT measuring instruments, reliability studies being 
undertaken on six of them. 

The subjects were divided into therapy, craft, and con- 
trol groups, and the groups were matched on ten independent 
variables including age, education, I.Q., and marital 
status. Dependent variables were also found to match. 

Group activities took place over a period of 4 months 
and covered 495 hours. The craft class, led by a pro- 
fessional recreation worker, participated in ceramics and 
textile painting. Discussion of personal problems was 
specifically avoided. The therapy group, led by the ex- 
perimenter, was essentially nondirective and dealt with 
feelings and personal problems. 

At the conclusion of the experimental period, the test 
battery was readministered, along with a final question- 
naire on which the patients evaluated the activity in which 
they had participated. 

Findings. The therapy group, as compared with the 
control group, showed significant improvement in intel- 
lectual functioning, in self-esteem, and in hospital behavior. 
Significant differences were also found on such emotional 
variables as increased pleasant feeling tone, increased 
capacity for strong, positive, and mature interpersonal 
relations, increased feelings of urgence, and increased 
capacity to fantasize through wider ranges of time and 
space, as measured by the TAT rating scales. 

The craft group, as compared with the control group, 
showed no significant differences on either intellectual 
functioning or in overt hospital behavior. Emotional and 
self-evaluative changes did occur, however, with the craft 
class showing significant improvement in pleasant affect, 
in self-esteem, and in increased ability to form strong 
affectional relations. 

In comparing the craft and therapy groups, results 
indicate significant improvement on the intellectual vari- 
able in the therapy group. Although both groups improved 
in self-esteem, the craft group improved significantly 
more. The final questionnaire indicated that the therapy 
patients enjoyed the opportunity to speak their minds freely, 
whereas the craft patients enjoyed the increased physical 
activity more than did the therapy patients. Suggestions 
of rivalry between the therapy patients were also found. 

A rather startling finding was the marked drop in scores 
in the control group on almost every variable measured. 

Conclusions. In general, the experimental hypotheses 
were supported by the results obtained. Results suggest 
that group activity of the kind utilized here can halt and 
even reverse certain deteriorative trends in aged, hospital- 
ized, nonpsychotic patients. There are strong implications 
that lack of activity might lead to a vegetative state in 
elderly people should no activity intervene. The study 
suggests the need for further experimental investigations, 
for normative data, and, possibly, for revision of existing 
personality theory so as to be truly meaningful to human 
behavior at all ages. 
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Chairman: Reed M. Merrill 


Need for the Study 

In the present investigation the problem of identifying 
psychiatric patients who will succeed in vocational re- 
habilitation was surveyed, with specific emphasis on the 
use of biographical information as a means of contributing 
to such identification. The purpose of the study was to 
gain facts pertinent to a more objective understanding of 
the mentally ill which would be useful in expediting the 
vocational rehabilitation of others suffering from similar 
psychiatric problems. 





Statement of the Problem 

The problem was to determine if biographical data can 
discriminate between psychiatric patients who have been 
successful in vocational rehabilitation as compared to those 
patients who were unsuccessful in their attempt at re- 
habilitation. The stated hypothesis was that significant 
differences would be found in biographical, demographic, 
personality and cultural variables between the two groups 
being investigated. 





Research Design 

A biographical inventory was constructed consisting of 
~ 140 items selected on an a priori basis. The items origi- 
nated from other similar questionnaires, a survey of re- 
lated literature, suggestions from others interested in the 
study, and the writer’s own experience and hypotheses 
concerning the validity of certain types of items. The 
Veteran’s Biographical Inventory was administered to 74 
patients who had been discharged from the hospital on 
Trial Visit and were successfully employed, and to another 
group of 74 patients who had left the hospital on Trial 
Visit and attempted to maintain employment but for one 
reason or another were unsuccessful and had to be re- 
hospitalized. 

“Successful Vocational Rehabilitation” was defined, 
for purposes of this study, as having maintained productive 
employment for a period of one year or longer after having 
left the hospital on T.V. status. 

Processing the data was accomplished through the use 
of the Burroughs 502 Computer recently acquired by the 
University of Utah. A biserial correlation coefficient 
program designed for the Datatron by Robert L. Ellison 
was employed which analyzed individually the relationship 
of each alternative of each of the 140 items tothe criterion. 
The alternatives of each item were then scored according 
to the magnitude of the criterion correlations obtained, 
using differential weights. Five per cent or more answer- 
ing an alternative, with a correlation coefficient of +.20 
or above was the required minimum for retention of an 
item for use in the original key. The original key was 
composed of 116 of the 140 items. A shortened key was 
developed composed of 34 items whose alternatives cor- 
related +.40 or higher with the criterion. The successful 








prediction on the validation sample for the original key was 
93.2%, and for the shortened key the prediction was 87.8%. 
On the cross-validation study the original key had a suc- 
cessful prediction of 86.5%, and the shortened key a pre- 
diction of 70.3%. 


Results 


Thirteen items whose alternatives correlated 4.40 or 


higher with the criterion, described the working patients 
as having been born in Utah but not in Salt Lake City or 
Ogden. They reached their present height between the ages 
of 16 and 17, and never had a room to themselves while 
they were living at home. They felt that their greatest 
distress during childhood was failing in some activity they 
especially wanted to succeed in. They married between 
the ages of 24 and 27 and report that friends frequently 
visit them at their home. Concerning their work history 
they state that they have been fired once from a job, they 
quite often try to please others, and when they felt ill with 
a cold would stay home in bed rather than go to work. 
Members of this group have been in trouble with the law, 
including military court martials, six or more times. They 
feel that at present they have a rather warm relationship 
with both their mother and father. They have spent one- 
half to one year in an N.P. hospital and when discharged 

on Trial Visit were sent home to their wives. 

Twenty-one items whose alternatives correlated —.40 
or higher with the criterion, described the non-working 
patients as generally not married. They report that during 
their younger days they occasionally participated in school 
activities and enjoyed them. Members of this group went 
on active duty into military service from a reserve unit. 
Concerning their work history they report that they prefer 
to work with females, and feel that a job offering oppor- 
tunity for promotion is much more important than steady 
work. On the job they rarely do a project over and over 
again until they are satisfied with it, and seldom do they 
try to please other people. Patients in this group cur- 
rently feel that they have a rather cold relationship with 
their father, whom they describe as being a forceful per- 
son, possessing a graduate degree, and whose work is 
either that of a scientist or a professional man. They 
report that their mother was under twenty when they were 
born, and that as children she used different ways of pun- 
ishing them than the conventional spankings or scoldings. 
They feel that their personalities resemble their mother’s 
more than their father’s. Of their personal life and in- 
terests they state that they go to bed at ten o’clock, like 
dramatic movies, and enjoy reading reports of scientific 
discoveries, new theories and science fiction. Patients 
in this group have spent five years or more in an N.P. 
hospital. Microfilm $2.75; Xerox $5.00. 99 pages. 
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This study investigates the appropriate use of different 
counselor sub-roles and their relationship to interview 
outcome. 

Early studies of communication between counselor and 
client dealt with the counselor’s single remarks. Later 
studies used such larger segments of the interview as the 
discussion topic, but current research has studied coun- 
selor behavior associated with particular counselor pur- 
poses within the interview, i.e., counselor sub-roles. 
Studies have been made of the manner in which these sub- 
roles are used by different counselors. However, little is 
known about their relationship to interview outcome. 

In this study interviews were selected from five uni- 
versity counseling centers to give a representative sample 
of their counselors and clients. In all there were 47 inter- 
views, 19 counselors, 38 clients, and 271 different sub- 
role units. 

Two advanced graduate students in counseling psychology 
rated each counselor sub-role unit for appropriateness. 

A different counseling psychologist rated each interview 
on three immediate criteria of outcome: (1) Counselor- 
Client Working Relationship, (2) Client Growth in Insight, 
and (3) Client Assumption of Responsibility. A fourth 
measure of interview outcome was obtained for each inter- 
view by summating the three criterion scores. 

The results of the different ratings made by the judges 
on the appropriateness of counselor sub-role behavior and 
the relationship of their appropriate use to interview out- 
come were as follows: (1) According to the ratings of one 
judge, counselors frequently used their sub-roles appro- 
priately. According to the other judge, counselors fre- 
quently used their sub-roles inappropriately. (2) The 
degree to which judges agreed in rating the appropriate 
use of counselor sub-role behavior was statistically signif- 
icant, though the relationship was low (phi coefficient of 
.27 significant at the .01 level of confidence). (3) Judges 
selected few and agreed little on additional transition 
points where sub-roles needed changing. (4) The judges 
agreed 20 times on the alternate sub-role to be played in 
the 58 instances where alternative sub-roles were rec- 
ommended (chi square value significant beyond the .01 
level of confidence). (5) The extent to which judges agreed 
on the degree to which counselors deviated from using 
the appropriate sub-roles was low, but statistically signifi- 
cant (the Pearsonian r of .21 was significant at the .01 
level of confidence). (6) The relationships between the 
appropriate use of counselor sub-roles and measures of 
interview outcome were all positive as predicted. The 
ratings of appropriate sub-role behavior by each judge 
were related to the four measures of outcome for each 
counselor (N = 19) and for each counselor-client (N = 38). 
With the first judge’s ratings of sub-role appropriateness 
two of the first set of correlations were significant at the 
.01 level of confidence. One was significant at the .05 
level. Three of the second set of four correlations were 
significant at the .05 level. With the second judge’s ratings 





none of the two sets of four correlations were statistically 
significant. (7) The relationships between the degree to 
which counselors deviate from using the appropriate sub- 
roles and measures of interview outcome were as follows: 
Six of the eight relationships for the first judge were 
statistically significant at the .01 level. With the second 
judge’s ratings of sub-role appropriateness none of the 
correlations were statistically significant. 

Various factors possibly causing these different results 
were explored and further research needs were suggested. 

Microfilm $2.75; Xerox $6.20. 130 pages. 


THE RELATIONSHIP OF CLINICAL 
EXPERIENCE AND TRAINING METHODS 
TO SEVERAL CRITERIA OF 
CLINICAL PREDICTION 


(L. C. Card No. Mic 61-1243) 


Stuart Willard Oskamp, Ph.D. 
Stanford University, 1961 


Studies of clinical prediction have generally fallen into 
one of two categories: comparison of clinical vs. statistical 
prediction, and investigations of the characteristics of 
human judgment processes. This study combined the two 
approaches. 

The judges were 44 clinical psychologists (21 staff 
members and 23 trainees), mostly employed by San Fran- 
cisco Bay Area Veterans Administration installations, and 
28 Stanford University undergraduate psychology majors. 
The experimental task was to judge 200 MMPI profiles of 
carefully screened and matched patients, half of whom were 
psychiatrically hospitalized and half medically hospitalized. 
This task was chosen after a preliminary study because it 
was objective, somewhat familiar, and meaningful to the 
judges. On each profile judges made a dichotomous deci- 
sion and also an estimate of their confidence in the decision. 

The independent variables of the study were: (1) expe- 
rience of the judge, defined in terms of seven different 
measures classified as general (e.g., staff-trainee- 
undergraduate status) or specific (e.g., number of MMPIs 
given and/or interpreted), and (2) difficulty of the stimulus 
material, defined as the actuarial expectation of correct 
decision when using a simple decision system based on 
elevation of the MMPI profiles. 

The dependent variables were the judge’s (1) accuracy, 
(2) confidence, and (3) a new variable called appropriate- 
ness of confidence, which represents a point-by-point com- 
parison of confidence and accuracy. This direct comparison 
is possible because of the use of an objective, equal-interval 
scale which defines confidence in terms of expected per- 
centages of correct decision (e.g., 70% confidence means 
70% expected accuracy). 

After approximately one month a second phase of the 
experiment was conducted. To determine reliability the 
clinicians repeated their judgments on 100 profiles. The 
undergraduates were divided into two matched groups and 
trained by two different methods, one stressing accuracy 
and the other stressing appropriateness, to see if a brief 
training period could equal the effects of years of clinical 
experience. 

Finally, accuracy of the judges’ clinical predictions 
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‘was compared with that of 36 statistical signs and 
systems. 

Results of the study generally verified the experi- 
mental hypotheses. Accuracy increased significantly with 
increasing experience, and all clinicians significantly 
exceeded a chance level of accuracy. However, the com- 
pletely inexperienced judges performed very well, scoring 
only a few points lower than the clinicians. 

As predicted, general experience significantly decreased 
confidence, but experience specific to the task diminished 
the relationship to nonsignificance. Appropriateness in- 
creased significantly with experience. These effects seem 
to occur early in clinical training, for neither remained 
significant when the group of clinicians was considered 
alone. 

Difficulty of stimulus material bore a very strong nega- 
tive relationship to mean accuracy and confidence scores, 
even to the exclusion of individual differences in accuracy. 
However, difficulty was only moderately related to the 
judges’ decisions on the individual profiles. Thus, their 
mean scores were very similar to those obtained using a 
simple actuarial system, but the judges’ moderate test- 
retest reliability coefficients showed that they were not 
responding mechanically. 

The training procedures for the inexperienced judges 
significantly increased their scores, and the method which 
stressed accuracy was superior because it increased ap- 
propriateness as well. This brief training raised accuracy 
to the level of the clinicians, which suggests that techniques 
of specific training and immediate feedback may be profit- 
ably used in clinical training programs to speed the ac- 
cumulation of internal norms. 

The comparison of clinical and actuarial prediction 
methods showed no appreciable advantage for the best 
representatives of either method on this task. This finding 
re-emphasizes the inefficiency of making judgmental pre- 
dictions or diagnoses on tasks such as this for which ac- 
ceptable statistical decision systems may be developed. 

Microfilm $2.75; Xerox $7.40. 158 pages. 


THE EFFECT OF AN ORGANIZED 
COUNSELING PROGRAM ON THE 
' ANTI-SOCIAL THEMES ELICITED BY THE 
THEMATIC APPERCEPTION TEST FROM 
YOUTHFUL PRISON INMATES 


(L. C. Card No. Mic 61-1150) 


Ernest L. V. Shelley, Ph.D. 
Michigan State University, 1959 


Major Professor: Walter F. Johnson 


Objectives 


This study was concerned with investigating one aspect 
of the effect of a program for youthful criminal offenders. 
Its major purpose was to evaluate the impact of an organized 
counseling program on the anti-social viewpoints of first 
prison offenders under twenty two years of age, during a six- 
month period in a minimum custody correctional setting. 
Specifically, an attempt was made to answer these questions: 





1. Will exposure to an organized counseling program 
for six-months reduce significantly the number of 
anti-social themes given to selected cards of the 
Thematic Apperception Test? 


. Will this reduction be greater for those individuals 
who are exposed to the counseling program than for 
a similar group not so exposed? 


. Will more of the individuals who show the greater 
reduction of anti-social themes finish parole suc- 
cessfully than will those who make little or no 
reduction? 


The Sample 


The sample consisted of one hundred first prison of- 
fenders under the jurisdiction of the Michigan Department 
of Corrections, and living in minimum security camp 
situations. They were divided into two groups of fifty 
persons each. The groups were equated for age, I.Q., 
offense, and extent of criminal record. 


Methodology 


The experimental group lived, during the study, in a 
camp where an organized counseling program was function- 
ing; the control group lived in a camp where there was no 
such program during the period of this study. 

All subjects were given, by the author, cards 3 BM, 

8 BM, 13 MF, 14, 17 BM, 18 BM, and 20, of Murray’s 
Thematic Apperception Test, at the beginning of their camp 
experience and again six months later. The protocols thus 
obtained were scored by a specially designed scale for 
anti-social themes, and an anti-social score determined. 
This score on the last protocol obtained from each subject 
was compared with the score on the first and the change 
noted. 

The groups were compared as to: 


1. Range of change in anti-social score. 
2. Mean change in anti-social score. 

3. Standard deviation from the Mean. 
4 


- Relationship between change of anti-social score, 
and success on parole. 


The statistical significance of the differences between 
the standard deviations was tested by t test and that of 
parole success by chi-square techniques. 


Findings 
. A number of subjects in each group showed reduced 
anti-social scores during the period of the study. 


. The group exposed to an organized counseling pro- 
gram made significantly greater reduction of anti- 
social scores than the group not exposed. 


. The group with organized counseling had a higher 
rate of parole success. 


. The subjects making the greatest reduction in anti- 
social score had a higher rate of parole success than 
those making little or no reduction. 

Microfilm $2.75; Xerox $4.00. 71 pages. 
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PERFORMANCE OF SUBJECTS AGED TWO 
TO FOUR ON NONVERBAL TASKS 
PRESENTED IN PANTOMIME: A PHASE IN 
THE DEVELOPMENT OF A TEST FOR 
THE CLINICAL APPRAISAL OF 
HYPACOUSIC AND OTHER 
LANGUAGE-HANDICAPPED CHILDREN. 


(L. C. Card No. Mic 60-6422) 


Alathena Johnson Smith, Ph.D. 
The Ohio State University, 1960 


The Non-Verbal Performance Test, of which a pre- 
liminary standardization is presented in the dissertation, 
is the result of twelve years of selection and elimination 
of test items with regard totheir attractiveness, usefulness, 
and adaptability to preschool children, especially hypacousic 
and other language handicapped children. The test is in- 
dependent of verbal instructions and is administered 
through the medium of demonstration and pantomime. It 
consists of a series of age-graded performance tasks 
adapted from well-known psychological scales, tests, 
schedules, and inventories. Items were selected with 
regard to their adaptability for testing language handi- 
capped children and also for their diagnostic potential in 
the evaluation of clinical manifestations of perceptual 
difficulty and neurological disturbance. In its present form 
the test covers the age range from two to four years. The 
test in its final form consists of sixty items. Derived 
scores may be reported in either months of mental age 
or in computed point scores. 

The advantages of this test, in addition to its non-verbal 





nature, are that the test materials are unusually interesting 
to the preschool child and were specifically selected for 
their inherent attractiveness. The sub-tests usually pro- 
voke spontaneous manipulation and exploration by the child. 
Such behavior leads to almost immediate emotional in- 
volvement in the examination and minimizes resistance on 
the part of the subject. Most children are routinely started 
on the Form Board at the two-year level, and their imme- 
diate success and satisfaction appear to operate to reduce 
any fears which might be associated with the test situation. 
These factors tend to preclude many test errors which are 
often mistaken for lack of ability but which, in actuality, 
are most often problems of communication and rapport. 
The scale is simple and brief. The selection of items was 
based on experience with a pilot sample of more than 350 
preschool children from eighteen months to six years of 
age, referred to the John Tracy Clinic because of possible 
auditory disorders. 

The standardization, reported in the dissertation, is 
based on the administration of the test items to 560 hearing 
children between the ages of twenty-four and forty-eight 
months who were tested within seven days, plus or minus, 
of their third month anniversary date. On the basis of the 
performance of these subjects, chronological age equiva- 
lents (CAE:50) were established for each item at the age 
corresponding to a proportion of .50 finishing the item. 
Reliability estimates, based on test-retest performance 
of 229 subjects, were reported for each item. For single 
items, ¢ coefficient reliability estimates range from .30 
to .79. Reliability for seventy-six of the ninety-seven 
original items was in excess of .50. 

The present standardization provides norms on non- 
verbal tasks presented in pantomime, which are adequate 














for the comparison of the performance of language handi- 
capped children with the performance of a normal hearing 
population. This standardized test may consequently be 
considered a clinically useful diagnostic tool, as well as 
having considerable potential for research on the problems 
associated with language development, language handicaps, 
and hearing disorders of preschool children. 

Microfilm $3.75; Xerox $13.05. 290 pages. 


THE RELATIONSHIPS BETWEEN 
LEVEL 0 AND LEVEL If IN THE 
INTERPERSONAL SYSTEM OF 
PERSONALITY DIAGNOSIS 


(L. C. Card No. Mic 61-1255) 


James McGuffin Terrill, Ph.D. 
Stanford University, 1961 


The general aim of this study was to investigate certain 
relationships between self-report and projective tests 
within the context of the Interpersonal System of Person- 
ality (Leary, T., Interpersonal Diagnosis of Personality. 
New York: Ronald Press, 1957). One hundred and five 
junior college students were given, in group form, the 
following tests: an eight-card Thematic Apperception 
Test with standard instructions (standard TAT), the Inter- 
personal Check List with instructions to describe them- 
selves (ICL Self), the ICL with instructions to check those 
items which they considered more socially desirable than 
undesirable (the Social Desirability Criterion Measure), 
and an eight-card TAT with instructions to assume the 
identity of a character in each of the stories (Self TAT). 
In the case of the Self TAT’s, only the behavior of the 
figures with whom the subjects had identified was scored. 
When dealing with the Standard TAT data, the behavior of 
the heroes in the stories was the basis of one set of scores 
while the behavior of all “other” characters in the stories 
was the basis of another set. 

In the interpersonal system, five levels of personality 
have been defined, each definition being a description of a 
data source. The hypothesis in the investigation all in- 
volved relationships between Level II (self-report data) 
and Level III (projective test data). The standard measure 
of Level II is the Interpersonal Check List, whereas Level 
II is usually tapped by means of the TAT. Level III has 
two sublevels: Level III Hero refers to the scores as- 
signed to the heroes of the stories. Level III Other refers 
to the behavior of the persons with whom the heroes in- 
teract. 

On the basis of theoretical statements by Leary, it was 
hypothesized that tests can be ordered in terms of depth, 
depth being defined as the probability that a test will elicit 
responses in a normal population that differ from re- 
sponses at Level Il. The predicted ranking, running from 
least deep to most deep, was as follows: ICL Self, Self 
TAT, TAT Hero, TAT Other. The results indicated that 
all three types of TAT data showed an equal lack of corre- 
lation with the ICL Self. Therefore, the prediction was 
not verified; and it was concluded that the Self TAT, the 
TAT Hero and the TAT Other are all equal in terms of 
depth. 

The second hypothesis to be tested was that the less 
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deep the test, the more responses to it will tend to conform 
to standards of social desirability. The findings showed 
that a subject’s ICL Self is more closely related to his 
standards of social desirability than are his Self TAT, TAT 
Hero or TAT Other scores. The three types of TAT scores, 
on the other hand, were all equally unrelated to standards 
of social desirability. 

The third hypothesis tested was that the discrepancy 
between a subject’s ICL Self scores and his TAT Hero 
scores is negatively related to anxiety. Analysis of the 
data indicated that the discrepancy scores for four of the 
eight variables were significantly correlated with the A 
scale scores. These correlations, however, were positive 
rather than negative; therefore, the hypothesis was re- 
jected. 

Theoretically, the variables in the interpersonal system 
should intercorrelate in the same specifiable pattern re- 
gardless of the data source. When the intercorrelations 
among the variables in each of the measures were ex- 
amined, it was found that the predicted pattern was con- 
firmed by the data from Level II but not by the three types 
of TAT data. Microfilm $2.75; Xerox $6.00. 123 pages. 


ATTRIBUTION OF SOCIAL 
RESPONSIBILITY AND SELF CONCEPT 


(L. C. Card No. Mic 61-852) 


Jack Mason Wright, Ph.D. 
University of Colorado, 1960 


Supervisor: Associate Professor O. J. Harvey 


In order to investigate modes attributing responsibility 
to self and others for social events, 30 male schizophrenics 
and 30 male nursing aides were selected randomly from 
Fort Lyon Veterans Administration Hospital and individ- 
ually administered the following tests: Three Q-sorts of 
usual self, best self, and worst self, to measure self 
acceptance and rigidity of self concept; Thurstone’s 
Gottschaldt figures, to measure field dependence; the WAIS 
block design, on which Ss were systematically criticized 
or praised for their performance; the Social Interaction 
Series (depicting a man and woman, a boy and woman, a 
boy and man, and two men in a positive and a negative 
social event) to measure direction and amount of attribution 
of responsibility. 

It was found that persons attribute greater responsi- 
bility to others, for both positive and negative social events, 
when they have been criticized, have low self acceptance, 
or are more rigid in their conceptions of themselves. 
Individuals are more willing to attribute, and attribute to 
a greater degree of responsibility to authorities than to 
peers; they are more willing to attribute, and attribute 
a greater degree of responsibility to women than to men. 
Individuals are more willing to attribute responsibility when 
praised than when criticized, and when their expectations 
with regard to the social event in question are negative or 
unfavorable. Persons possessing a median degree of ri- 
gidity of self concept were less willing to attribute re- 
sponsibility than persons who were more extreme on this 
dimension. 

Having held erroneous expectations for a social event, 





individuals receiving criticism perseverated in their error 
to a greater degree than did persons receiving praise. In- 
dividuals with higher rigidity of self concept were also 
more perseverative in this regard. 

While maladjusted persons do not differ from adjusted 
persons in direction of attribution of responsibility for 
social events, they do demonstrate a greater variability 
in direction and a tendency to be somewhat more extreme 
in their attribution. Maladjusted individuals in this study 
also differ from adjusted persons in being less self ac- 
ceptant, more field dependent, and tending toward greater 
rigidity of self concept. 

From these results, it may be concluded that attribution 
of responsibility to self or others, for social events, is 
determined by such personality characteristics of the 
attributing individual as self acceptance and the degree of 
rigidity with which he conceived of himself. The manner 
in which a person attributes responsibility is also deter- 
mined by the social conditions under which attribution is 
expressed, and such characteristics as sex and status of 
the persons with whom the interaction occurs. While ad- 
justed and maladjusted individuals do not differ in manner 
of attributing responsibility for social events, maladjusted 
persons are more variable in their pattern of attributing 
responsibility and are more extreme in their attribution. 
Still another difference between adjusted and maladjusted 
persons is that adjusted persons are more effective in 
their attempts to control their behavior through mechanisms 
akin to suppression; maladjusted persons make more fre- 
quent, but less successful, attempts to control through 
these mechanisms. 

The connotations of this study for projective tests such 
as the Rosenzweig Picture Frustration Study are apparent. 
Possibly, the behavior being measured in such tests is less 
reaction to a negative fantasy situation than reaction to the 
characteristics of persons involved in the interactions. 

Finally, the reality of the variable of attribution of 
responsibility has been effectively demonstrated in this 
research and some factors determinative of this variable 
have been outlined in their effects and interactions. This 
variable has been found appropriate to both positive and 
negative social events at the level of projective testing and 
on a real level. 

Microfilm $2.75; Xerox $7.60. 161 pages. 
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AN EXPLORATORY ANALYSIS OF SPACE 
PERCEPTION IN CONGENITALLY 
BLIND AND SIGHTED INDIVIDUALS 


(L. C. Card No. Mic 61-1174) 
William F. Hunter, Ph.D. 
Michigan State University, 1960 


Major Professor: John E. Jordan 


The Problem 


This exploratory study was concerned with ascertaining 
the characteristics of space perception in congenitally blind 
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and sighted individuals. The primary emphasis was di- 
rected at the effects evolving in the human organism when 
visual imagery is presumed to be lacking. 

Specifically, the study attempted to test three hypoth- 
eses: 


1. The blind and sighted differ significantly in their 
ability to manipulate a curved surface to a flat 
surface. 


2. The blind and sighted differ significantly in their 
ability to orient themselves to objects in space. 


The blind and sighted differ significantly in their 
ability to orient themselves in space. 


The Sample 


The sample consisted of twelve congenitally blind chil- 
dren selected from the enrollment of the Michigan School 
for the Blind. This group was matched as to age, sex and 
IQ with sighted children enrolled in the East Lansing, Mich- 
igan, public schools. The age range of the subjects was 
12 years, 1 month to 18 years, 2 months; IQ’s ranged from 
91 to 118. 


Procedures and Methodology 


Three separate spatial experiments were designed and 
administered individually to each subject in the two groups. 


1. The first experiment involved tactually exploring 
the circumference of three different sized cylinders 
and then estimating this distance with the fingers 
on a meter stick. 


. The second experiment required exploring the place- 
ment of eight, fixed three-dimensional objects on a 
metal plate and then duplicating the same placement 
with an identical set of objects on another plate that 
had been reoriented. 


. The third experiment required the estimation, both 
subjectively and objectively, of the size of three 
different rooms. 


The study used the psychophysical method of average 
error with sampling statistics in the analysis of the data. 
Statistical procedures involved computing error means and 
variances and using t tests to determine if significant dif- 
ferences existed between the performance of thetwo groups. 


Results 


The data supported the first and second hypotheses. 
However, the results of the third experiment were incon- 
clusive which may have been due to the presence of some 
uncontrolled variables that influenced the findings. 

To summarize the study, the over-all results revealed 
behavior on the part of the blind group which seemed to 
indicate a lack of ability to utilize various types of stimuli 
to the degree accomplished by the sighted. Evidently, 
congenital blindness is associated with subtle, but signifi- 
cant, impairment. An inquiry was made into the nature of 
this impairment to consider if the etiology was a matter of 
sensory deprivation or some pathological process. 

The final chapter deals with the implications of the 





study on educational and rehabilitation practices when 
dealing with the congenitally blind. 
Microfilm $2.75; Xerox $5.80. 120 pages. 


CRITICAL PERIODS AND THE EFFECTS 
OF EARLY SHOCK ON LATER 
DRINKING BEHAVIOR IN THE WHITE RAT 


(L. C. Card No. Mic 61-1639) 


Byron Walter Lindholm, Ph.D. 
University of Illinois, 1961 


The first part of this study was devoted to a review of 
previous investigations of the effects of electric shock early 
in life upon later behavior of albino rats and mice. It was 
found that rats and mice could learn conditioned fear re- 
sponses early in life with electric shock as the US. These 
findings were consistent with the hypothesis derived from 
traditional association theory that early painful experi- 
ences are the basis for later emotional disturbance in the 
form of conditioned fear responses. On the other hand, 
Hebb’s theory of emotional disturbance and Levine and 
Denenberg’s theory of adaptation to stress suggested that 
early painful experiences reduce susceptibility to later 
emoticnal disturbance. This hypothesis was supported by 
a number of investigations which revealed that electric 
shock experienced early in life reduces susceptibility to 
later emotional disturbance aroused by a wide variety of 
stressful stimuli including later electric shock, strange 
situations, water deprivation, and food deprivation. More- 
over, the contradiction between the hypothesis derived from 
association theory and the hypotheses derived from Hebb’s 
theory of emotional disturbance and adaptation theory was 
resolved when it was demonstrated that an early painful 
experience may produce a conditioned fear response to 
the CS and, at the same time, reduce susceptibility to later 
emotional disturbance aroused by other stressful stimuli. 
Finally, investigations of conditioning clearly supported 
the critical periods hypothesis that there are periods in 
development, some of which may occur early in life, during 
which the same experience may have a much more profound 
effect than at other times, and it was suggested that electric 
shock experienced just after weaning has a greater effect 
in reducing susceptibility to later emotional disturbance 
than the same experience during early maturity. 

The second part of this study was devoted to an investi- 
gation by the author. Albino rats, one through 20, one 
through 10, 11 through 20, and 21 through 30 days of age, 
were given an electric shock for three minutes each day. 
The shock was strong enough to keep the Ss moving and 
squealing. A control group was left undisturbed in their 
cages. At 49 days of age all of the Ss were weighed and 
deprived of water for 24 hours. Each S was tested under 
two conditions. The first condition consisted of 24 hours 
of water deprivation, and the second condition consisted of 
24 hours of water deprivation followed by a one-minute 
experience in the shock apparatus. Latency of approach to 
water, amount of water consumed during the first 10 min- 
utes following presentation of water, and amount of water 
consumed during the first four minutes after drinking began 
were measured. The results revealed that early shock 
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experienced at all age levels facilitated approach to water 
and drinking following water deprivation at 49 days of age. 
However, electric shock experienced during the first 10 
days of life was less effective than at the other age levels. 
Electric shock prior to giving the Ss water decreased water 
consumption following water deprivation. It was concluded 
that electric shock early in life reduced susceptibility to 
later emotional disturbance aroused by water deprivation. 
Moreover, a comparison of the present results with the 
findings of Baron, Brookshire, and Littman, that painful 
experiences are more effective shortly after weaning than 
during early maturity in reducing susceptibility to later 
emotional disturbance, suggested that the effectiveness of 
electric shock in reducing susceptibility to later emotional 
disturbance increases from shortly before 10 days of age 
to a peak some time after weaning and then declines. This 
suggestion is consistent with the critical periods hypoth- 
esis. Microfilm $2.75; Xerox $4.00. 72 pages. 


A FURTHER INVESTIGATION OF 
THE DOUBLE FLASH PHENOMENON 


(L. C. Card No. Mic 61-1146) 


William Raymond Mackavey, Ph.D. 
Michigan State University, 1959 


Several investigators have reported an elaborate series 
of perceptual events in response to an isolated pulse of 
light. Under specifiable conditions, two flashes are re- 
ported to each photic pulse. The nature of these conditions 
has led to the speculation, both here and elsewhere, that 
the phenomenon requires an explanation which emphasizes 
the role of the duplex system of retinal photoreceptors. 

In an attempt to clarify the basis of the double flash, an 
experiment was performed to determine the effect of 

(1) pulse duration and (2) separation between successive 
pulses on the range of intensities within which the double 
flash could be obtained. The target was an opal glass disk 
subtending a visual angle of fifteen degrees. The disk was 
illuminated from the rear by a projector whose beam was 
periodically interrupted by an episcotister. The duration 
and separation of the pulses was controlled through the 
episcotister. Quantitative data from five of six observers 
revealed that as the interval between pulses was reduced, 
the strongest intensities at which the double flash could be 
obtained tended to decline. As the pulse duration was 
lengthened beyond fifty ms., the impression of duality be- 
came progressively weaker until at pulse durations longer 
than about 150 ms. it was no longer present. 

Collateral observations revealed that the double flash 
failed to appear when the target was imaged entirely within 
the fovea, but could be made to appear with eccentric fixa- 
tion. The double flash was also observed to be markedly 
weakened when the target was viewed through a filter which 
passed only the deep reds. 

An explanation of these results has been attempted in 
terms of inhibitory influences at the level of the retina. 

Microfilm $2.75; Xerox $3.60. 61 pages. 





THE EFFECTS OF PREWEANING SHOCK 
AND GENTLING ON LATER 
RESISTANCE TO STRESS 


(L. C. Card No. Mic 61-170) 


Robert Edwin McMichael, Ph.D. 
University of Illinois, 1960 


Bovard has hypothesized that early stress experience 
results in lowered resistance, while Levine has hypothe- 
sized that early stress experience results in enhanced 
resistance to later stress. In addition, both early gentling 
and electric shock experience are considered by Levine to 
be stressful, whereas only the latter is so considered by 
Bovard. The purpose of the present experiment was to 
determine which, if either, of these contentions is correct. 

Three treatment groups were established, each consist- 
ing of 27 male albino rat pups. One group was gentled and 
another shocked for three minutes, once daily, from birth 
through weaning. The third, control group, received no 
treatment. When the Ss were 47 days old a series of “tests 
of adaptability” were given. These tests were given in two 
orders to allow analysis of order effects. 

The effects of early treatment were assessed by the 
following measures: post-deprivation water consumption; 
water diuresis under pre- and post-stress conditions; 
frequency of bleeding points and ulcer formation, adrenal, 
spleen, and kidney weights following a severe stress; and 
body weights at various times during the experiment. 

The results revealed no effects associated with differ- 
ential infant treatment on any of the measures of any of the 
“stress” conditions, and thus fail to confirm the hypotheses 
either of Levine or of Bovard. 

Infant treatment did tend to produce a difference in total 
body weight. The infant gentled animals were heavier in 
body weight both at weaning and throughout later testing. 
At weaning, the gentled animals were significantly heavier 
than either the shocked or control animals, and in turn the 
shocked animals were significantly heavier than the control 
animals. Although the gentled group contined to be con- 
sistently heavier than either the shocked or control group, 
by the time of later testing it differed significantly only 
from the former. The control group came to be heavier 
than the shocked group -- although not significantly so. 
These findings on body weight may be considered to be 
substantiating evidence that infant treatment tends to pro- 
duce heavier animals at the time of weaning, but that the 
effects of infant treatment may not be as invariably pro- 
found or permanent as we have been led to believe. 

An observation of interest was that average organ-body 
weight correlations were higher in the gentled group than 
in either the shocked or control groups. If replicable, this 
may indicate a greater within-animal homogeneity among 
gentled animals. Although the immediate significance of 
a greater homogeneity is not altogether clear, further re- 
search may show that it is related to Levine’s published 
reports that early stimulation reduces variability in bio- 
logical development and later behavior. 

A significant effect due to the order in which tests were 
given was obtained on many of the measures. This result 
indicates the need for such control when multiple testing 
is involved. Previous findings on early experience which 
have not controlled for order effects in testing (and there 
are many) bear re-evaluation. 

Generally, the results of this experiment are interpreted 
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as: (1) calling into question conceptions which uncondi- 
tionally maintain that early experience, and gentling in 
particular, produces a generally “superior” psychophysio- 
logical animal; (2) indicating a need for a very careful 
appraisal and assessment of previous research concerning 
the effects of early experience in terms of the many as yet 
unmeasured influencing parameters in the representative 
design of such research. 

Microfilm $2.75; Xerox $6.60. 137 pages. 


TRANSFER OF TRAINING WITH 
LONG PERIOD OSCILLATORY 
CONTROL SYSTEM TRANSIENTS 


(L. C. Card No. Mic 61-1650) 


Frederick Arthur Muckler, Ph.D. 
University of Dlinois, 1961 


Perhaps the major asset of the human operator is his 
ability to serve as a highly flexible element in man-machine 
systems. Yet, it is apparent that even the human has dis- 
tinct limitations. In the design of systems, precise knowl- 
edge of man’s capabilities is often essential, particularly 
where man must act as a controlling device for complex 
and often unstable physical phenomena. 

Some exploratory studies are reported on human 
tracking performance and transfer of training as a function 
of oscillatory control system transients. The properties 
of these transients were selected from a consideration 
of pilot control problems associated with high speed air- 
craft flight and from problems anticipated in future manned 
space flight. 

The initial study showed that the level of tracking per- 
formance was sharply reduced as the transient period was 
increased. This finding is in contradiction to the con- 
ventional aerodynamic assumption that man can adjust to 
any change in transient periodicity. Transient damping 
had no affect on either tracking or transfer performance. 
Highest transfer to training was obtained when the tran- 
sient period was the same for original and transfer trials. 
Increasing or decreasing the transient period produced 
interference effects. With a selected transient condition, 
no differential performance effect was found as a function 
of past piloting experience. 

Three studies are reported on the interaction of control 
gain and transient phenomena. Increased control gain 
reduced tracking and transfer decrements with three tran- 
sient conditions. Transfer from a high control gain to a 
low gain produced negative transfer. Transfer from a low 
gain to a high gain resulted in high positive transfer. When 
initial rate of onset of the system response was equated 
for three transient conditions, tracking and transfer dec- 
rements were markedly reduced. The same performance 
effect can be achieved either by increasing control gain 
or by equating rate of onset. 

In the final two studies, variations in the course com- 
plexity and course amplitude of the forcing function were 
investigated. Increasing course complexity improved the 
level of tracking performance when compared with a simple 
sine wave function. Increasing course complexity also 
eliminated negative transfer effects elicited with the simple 
sine wave. Doubling course amplitude created extremely 





poor tracking performance at a level not substantially 
higher than could have been achieved with no subject re- 
sponse at all. In only the transient condition was there any 
evidence of learning. Transfer to a slower transient con- 
dition resuited in low positive transfer performance while 
transfer to a faster transient condition produced slight 
negative transfer. 

The data indicate that human performance with systems 
incorporating control system oscillatory transients is a 
function of the parameters of the transient condition. How- 
ever, the studies strongly suggest that human tracking and 
transfer performance in this context cannot be established 
from a consideration of the transients alone. Rather, many 
other system elements must be examined as well. It may 
be suspected that, as the complexity of the man-machine 
system increases, the level of human performance can only 
be predicted and measured when the many possible compo- 
nent interactions are carefully specified. If this concept 
is correct, then extrapolation of data from simplified and 
abstracted laboratory experiments to actual system design 
can only be accomplished at great risk. To reduce this 
risk, major scientific and technological advances are needed 
in quantitative theoretical models of human tracking and 
transfer behavior, improved measurement techniques, and 
methods of testing simulated and actual man-machine sys- 
tems. Microfilm $2.75; Xerox $7.40. 158 pages. 


APPLICATIONS OF A TECHNIQUE 
FOR THE AUTOMATIC ANALOG 
DETERMINATION OF HUMAN 
RESPONSE EQUATION PARAMETERS 


(L. C. Card No. Mic 61-936) 


George Norman Ornstein, Ph.D. 
The Ohio State University, 1960 


A technique is reported which permits the automatic 
analog determination of the coefficients in a human re- 
sponse equation. The technique is based upon the method of 
steepest descent, and requires as data only the time history 
of the input to and output of the human operator. The tech- 
nique is then applied in an investigation of two hypotheses 
derived from the work of Birmingham and Taylor. 

The first hypothesis predicts that under conditions of 
quickening, the human operator will weight the rate of 
change of displayed error less heavily than under un- 
quickened conditions. The second hypothesis predicts that 
the weight assigned by the human operator to the rate of 
change of displayed error will increase with the presence 
of control stick damping, and the greater the damping co- 
efficient the greater the influence upon the weighting. 

Investigation indicates the technique to be both reliable 
and valid. The data, as obtained, provide simultaneously 
and directly the four coefficients of a selected response 
equation. 

The results do not contradict the hypotheses specified. 
It is concluded that the automatic analog determination of 
human response equation coefficients is effective from the 
points of view of reliability, validity, and efficiency. The 
sensitivity of the technique is such that its further appli- 
cation may reveal nuances and relationships which permit 
the amalgamation of modern and classicalefforts in psycho- 
motor research. Microfilm $2.75; Xerox $4.40. 81 pages. 
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VALUES AND SOCIAL CHANGE: 
A STUDY OF THE THOUGHT 
OF KARL MANNHEIM. 


(L. C. Card No. Mic 61-393) 


Robert Theodore Bobilin, Ph.D. 
University of Southern California, 1961 


Chairman: Professor Seifert 


The purpose of this study was to investigate the issues 
involved in the relationship between values and social 
change in the thought of the social philosopher Karl 
Mannheim. Particular attention was directed to his writ- 
ings in the area of ethical relativism and his concept of 
*“relationism.” 

Ethical relativism raises problems and difficulties for 
philosophy, social science, and religion. Are values de- 
pendent on the social and historical situation? Are they 
without basis in “objective” knowable reality? Cana 
society endure without a consensus about and commitment 
to some basic principles and ultimate values? 

The methodology employed was an examination of the 
writings of Karl Mannheim, of the critical materials dealing 
with his thought, and of selected writings in philosophy and 
sociology relevant to the above issues. In considering the 
metaphysical, intuitive, approval, process, and skeptical 
theories of ethics, it was a hypothesis of this study that 
Mannheim’s thought could be identified most clearly with 
the “Process” theories. 

Findings. A. Karl Mannheim’s approach to value, 
knowledge, and social change includes the following as- 
sumptions or methods of thought: (1) All of our knowledge 
is incomplete. Only formal and logical statements may be 
complete and they are used according to the context in 
which they operate. (2) Consistency and comprehensive- 
ness are limited, but important, criteria of the validity of 
knowledge. (3) Thought, knowledge, mind—together with 
action, sensation, and matter—are interrelated aspects of 
the same process and same reality. (4) The discovery of 
knowledge and value are functions of our total experience. 
Unconscious factors are as much a dimension of the social 
as are the conscious. (5) The possibilities of error and of 
a continuing ordering of data logically imply an objective 
sphere of truth and order. Suggesting the existence of an 
objective order does not mean our knowledge of it is ob- 
jective. (6) Knowledge and values have as their most im- 
portant function the orientation and guidance of future 
action. (7) Men and society will benefit by the sharing of 
fragmentary and limited knowledge and insights. (8) Mod- 
ern society needs to search for and establish agreement 
upon those values that are lasting and common. 

B. Relationism assumes that values are not limited to, 
or bound by, the position of the knowing subject, nor solely 
based on the culture of which the individual is a member. 
Values are related to the following: (1) the knowing subject 
and his historical and social reality, (2) the reconstruction 
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of reality in line with consciously chosen purposes, (3) the 
common human needs and values of most complex societies, 
(4) the ontological nature of the self, and (5) the “unfolding 
substratum of life itself.” 

There have been a number of serious criticisms of 
Karl Mannheim’s thought. Weaknesses and ambiguities in 
his concepts, circular reasoning, vague use of terms, and 
the failure to specify the relationships of knowledge to 
modes of existence are among the chief criticisms. 

Conclusions. (1) The above criticisms do not invalidate 
Mannheim’s central thesis that out of the “reciprocal inter- 
relationship” between persons in a given situation, the con- 
ditions of existence, and the need for resolving conflicts 
and clarifying problems come knowledge and value. (2) This 
concept of relationism, while needing further development 
and clarification, is a tenable philosophic position and 
contributes to the solution of the difficulties raised by 
relativism. (3) Mannheim shows marked similarity to 
Dewey and Whitehead in their concepts of “contextualism” 
and “organism” and to some pragmatists, but he does not 
readily fit into any of the classification of the ethical the- 
ories mentioned above. He can be associated with the 
“process” school because of his repeated attention to the 
dynamic nature of knowledge. 

Microfilm $2.75; Xerox $9.45. 207 pages. 





THE PRINCIPLES OF THEOLOGICAL 
LANGUAGE IN THE WRITINGS OF 
HORACE BUSHNELL AND PAUL TILLICH 
AND THEIR IMPLICATIONS FOR 
CHRISTIAN EDUCATION THEORY 


(L. C. Card No. Mic 60-6691) 


Arlo D. Duba, Th.D. 
Princeton Theological Seminary, 1960 


Problem and Limits: The problem in this thesis was 
to identify the principles of theological language in the 
writings of Horace Bushnell and Paul Tillich and to deter- 
mine the implications of these principles for Christian 
education theory. This problem was dealt with in terms 
of four sub-problems, 1) to determine what constitutes 
Christian education theory, to define what are to be under- 
stood as principles of theological language, and to clarify 
the relationship of such principles to Christian education 
theory, 2) to analyze the writings of Horace Bushnell and 
Paul Tillich to determine their understanding of the nature 
of theological language and to discover the principles which 
govern its use, 3) to compare the principles of theological 
language as held by Horace Bushnell and Paul Tillich and 
to indicate the general configuration of Christian education 
theory that the application of these principles would require, 
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and 4) to render a judgment on the validity of the Christian 
education theory which results from the application of the 
principles of theological language held by Bushnell and 
Tillich, and on the wisdom of altering present Christian 
education theory in accordance with it. 


Findings: Bushnell and Tillich similarly maintain 
1) that language concerning the Christian faith used within 
the Christian faith cannot be definitive, but is of necessity 
analogic or symbolic, 2) that such language gains its mean 
ing in a historical and experiential situation, and 3) that 
religious truth is not verbally contained or propositionally 
transmitted. 


Bushnell’s concept of nurture and Tillich’s inducting 
aim of Christian education were found to be strikingly 
similar. Both emphasize a participation in the contempo- 
rary Christian community which is a prerequisite for 
Christian education, but which goes beyond merely func- 
tioning in the overt life of the church. Both authors em- 
phasize the necessary openness for personal appropriation 
and interpretation on the part of the recipient of verbal 
communication. 


Conclusions: The views of theological language held by 
Bushnell and Tillich contribute to Christian education a 
foundational basis for placing in unified and meaningful 
relationship the factors of content, life within the Christian 
community and personal experience. Through language 
the culture transmits historical content. Through the 
community the language is able to bear meaning which can 
be discerned only within the community. The meaning and 
the conceptual explanation of the meaning must be individ- 
ually and experientially appropriated. 





The meaning of language is derived 1) from the his- 
toric context in which it arose, 2) in the life of the con- 
temporary community which promulgates its meaning, and 
3) in the life of the individual as he participates in the 
community and in the trans-historical situation which gave 
rise to the meaning. Such a view of language gives neces- 
sary form to Christian teaching through its historic base 
and reference but stops short of literal indoctrination by 
allowing the individual the dynamic openness of a free 
individual under God to interpret and appropriate the his- 
toric meaning within the Christian community. 


The problem of language in Christian education has 
direct implications for the relationship between faith and 
cognition, and for a theory of learning which deals with 
qualitative and axiological considerations. 

Microfilm $5.55; Xerox $19.35. 430 pages. 


THE ROLE OF IDEOLOGY IN 
CHURCH PARTICIPATION 


(L. C. Card No. Mic 61-859) 


Phillip Everett Hammond, Ph.D. 
Columbia University, 1960 


A large literature in the social sciences deals with 
religious beliefs, attitudes, values, etc. Even more is 





written on participation in church activities. However, 
relatively little is known of the relationship between reli- 
gious ideological factors and religious participation fac- 
tors. This study investigates such a relationship through 
the following steps: 

(1) A conceptual scheme is developed for assessing what 
can be the religious ideological significance of the church 
for its members. This significance (or salience) is seen 
to lie along two dimensions: the cognitive or belief di- 
mension and the ethical or social concern dimension. 

(2) Data were available from several thousand mail 
questionnaires returned by adult members of 12 Congrega- 
tional Churches. With these data measurements were 
made of the two dimensions, and a typology of parishioner 
ideology was identified. For one type, the church is of high 
ideological salience along both dimensions; for another 
type it is of low salience along both dimensions; and for 
the other two types it is of high salience along one di- 
mension only. The uniqueness of each type’s image of the 
church is discussed and shown to be related conceptually 
to various attempts to characterize persons’ “general 
attitudes.” 

(3) Various social background factors are shown to be 
related to the four types. 

(4) The ideological variables, social background vari- 
ables, participation variables, and variables of parishioner 
satisfaction are then analyzed simultaneously. The effects 
of ideological salience are specified as follows: (a) Be- 
cause ideological salience is positively related to partici- 
pation regardless of various control factors, ideology is 
said to generate participation. (b) The relationship of 
ideology and participation is not uniform for all segments 
of the church body, however. Persons vary in their op- 
portunities and pressures to be active in voluntary organ- 
izations. Among those with greater opportunity, ideological 
salience plays a larger role in whether the church is a 
major outlet for organizational activity. In this sense 
ideology is said to channel participation. (c) Persons also 
vary in how satisfied they are with their church, their 
minister, new members of their church, etc. Under various 
conditions of dissatisfaction, ideological salience has a 
larger effect on church participation. In this sense ideology 
is said to preserve participation. 

These are the effects of ideology on church participation. 
By making the church more salient (along the religious 
belief and social concern dimensions) ideology generates, 
channels, and preserves parishioners’ involvement in 
church activity. This is the role of ideology in church 


participation. 
Microfilm $4.35; Xerox $15.30. 340 pages. 


THE CONCEPT OF AUTHORITY AND THE 
CRITERIA FOR MORAL ACTION AS 
EXPRESSED BY HENRY NELSON WIEMAN 
AND REINHOLD NIEBUHR WITH 
IMPLICATIONS FOR PASTORAL COUNSELING 


(L. C. Card No. Mic 61-333) 
ElDean Vere Kohrs, Ph.D. 
New York University, 1960 


Problem: The purpose of this study was to determine 
conceptual implications for counseling which follow from 
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the concepts of authority and criteria for moral action as 
found in a critical comparative study of empirical theology 
as represented by H. N. Wieman and Christian realism as 
represented by Reinhold Niebuhr. 

Procedure: (1) By interpretation and logical analysis 
of the writings of Wieman and Niebuhr their concept of 
authority and criteria for moral action were stated. 

(2) From these two philosophical aspects a conceptualized 
process was developed for both Wieman and Niebuhr. 

(3) On the basis of the data obtained from steps one and 
two, comparisons were made between Wieman’s and 
Niebuhr’s point of view. (4) Finally, implications for 
counseling were derived from the following questions 
formulated on the basis of steps one through three above: 
(a) What is the general character of the process? (b) For 
what purpose is it useful? (c) What is the character of 
the moral ideal? (d) What is the implied function and use 
of the concept of the ideal? (e) What are the implied im- 
plications for the transformation of behavior? (f) What 
importance do love, repentance, commitment, and justice 
exercise in the transformation of action? (g) What are 
the stages of “adjustment” involved in order to reach the 
ideal? 

Findings and Conclusions: Although great general 
similarities were found between Wieman and Niebuhr, 
significant differences were found in emphasis in their 
writings. The emphases may be placed in juxtaposition 
as follows, the former statements expressing the emphasis 
of Wieman, the latter that of Niebuhr. (1) Counseling is 
basically: an experimental method of solving specific 
problems; a method of assessing and interpreting specific 
problems in the light of man as a creature bound by nature 
and a creator who transcends nature in his ultimate in- 
volvement. (2) The function of counseling is: to develop 
experimental norms for living a more creative, inter- 
dependent, and meaningful life which may or may not be 
characterized by sacrificial love; to work toward a de- 
velopment of the quality of sacrificial love, even though 
the exercise of this quality in its highest expression may 
be prevented by a knowledge of and an attempt to cope 
with in a realistic and judicial manner the realities of 
societal existence. (3) The process of counseling is: an 
integral part of the idealized process of living; a special 
discipline relevant only to certain specialized functions or 
problems. (4) The moral ideal is significant as: a state- 
ment of what can be achieved in terms of development; 

a standard which is not realizable but acts as a criterion 
for the assessment of all development. (5) The moral 
ideal leads to: an ultimate commitment to that basic 
reality of human existence and a consequent development 
of those conditions which facilitate its transformative 
power for more meaning and interdependence in human 
existence; an attitude of repentance and a commitment to 
sacrificial love which makes possible the uniting of people 
together for an enterprise of social reconstruction. 
Microfilm $2.75; Xerox $7.40. 160 pages. 








A LIFE OF YOHANAN BEN ZAKKAI, 
CA. 1-80 C.E. 


(L. C. Card No. Mic 61-868) 


Jacob Neusner, Ph.D. 
Columbia University, 1960 


Yohanan ben Zakkai was a leading authority in the 
Pharisaic party before the destruction of the Temple in 
70 C.E., and was instrumental in reconstituting it after- 
ward, founding an academy at Yavneh (Jamnia) shortly 
before the destruction. 

He was allegedly a student of Hillel (d. ca. 10 C.E.), 
and lived in Jerusalem, and, for a time, in Arav, a Galilean 
village, returning to Jerusalem about 40 C.E. In the Galilee 
he met and taught Hanina ben Dosa, a faith-healer and 
wonder-worker, but otherwise, he was lonely there, and 
unimpressed by its charismatic religion. On his return to 
Jerusalem, he found the routine of cultic sacrifice in the 
Temple equally unsatisfactory. While he and other Phari- 
saic sages venerated the Temple cult, they entered into 
tension with the priests, who rejected their pretension to 
direct the cultic ceremonies. Yohanan in particular dis- 
puted with the Sadducean authorities on matters of ritual 
law, religious doctrine, national economic policy, and 
priestly privilege. 

The Pharisaic alternative to charismatic faith, on the 
one hand, and cultic routine, on the other, was found in the 
study of the Torah (Hebrew Scriptures), which provided 
the Pharisaic sages with at once a disciplined and pneu- 
matic spiritual endeavor through the study, interpretation, 
and application of Scripture. To carry on such study, 
Yohanan conducted an academy, whose curriculum was 
focussed on moral issues of the inner religious life, and 
the exposition of Scriptural teachings on human affairs. 

He gathered about him a distinguished group of students, 
two of whom, Joshua ben Hananiah and Eliezer ben 
Hyrkanos, became leading sages in the next generation. 
With them he explored the way to receive an unchanging 
text and to apply it to concrete situations in an inconstant 
world. His Scriptural exegesis followed Hillelite prin- 
ciples, emphasizing the content of Scripture rather than 
linguistic or philological elements. He exposited the 
literal sense of Scripture by analogy to contemporary legal 
procedure, past events, or the consensus of ethical opinion. 
He and his students investigated the mysteries of Ezekiel’s 
vision of the divine Chariot (Ez. 1, 8), probably as a means 
of achieving theosophical understanding. 

When the rebellion and revolution of 66 - 73 C.E. broke 
out, Yohanan advised that the war was hopeless, and urged 
submission to imperial authority. When his advice was 
ignored, he and his students escaped from the city, al- 
legedly by a ruse, and went to Yavneh, where they continued 
their study of the Torah. After the destruction, Yohanan 
offered Israel the comfort that if they would do the will of 
God, they might achieve redemption through their own 
moral regeneration. He concentrated on the needs of the 
surviving remnant offering hope not in future recompense 
for past disaster, but in the present possibilities for self- 
improvement. He gave renewed emphasis to the redemp- 
tive significance of acts of lovingkindness, even in place 
of Temple sacrifice. Thus he focussed on the means of 
service to Goa still available to Israel, moral action guided 
by revealed law. At Yavneh, Yohanan issued a series of 
ordinances to advance the Pharisaic claim to legitimate 
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authority over the whole Jewish people, excluding from 

his council former Temple priests declaring in abeyance 
those parts of the law which depended on the cult for their 
performance, and modifying elements of the cult still useful 
to the synagogue liturgy. Thus he began to build a center 
of autonomous government, teaching his disciples, judging 
ritual and religious questions, and, possibly, debating with 
gentiles in the town. He died within a decade of the de- 
struction. 

His importance is three-fold. First, in the history of 
Judaism, he made it possible for the faith to endure the 
loss of its cult, and began the process by which Pharisaic 
Judaism became the normative religion of Israel. Second, 
in the history of religions, he offers an interesting para- 
digm of the text-centered religious personality, indicating 
ways in which the heir of a revealed Scripture is able to 
preserve continuity to the text and remain within its dis- 
cipline, and at the same time, to manifest elements of 
spontaneity and creativity. Finally, in the history of first- 
century religion, he represents the Pharisaic Jewish posi- 
tion on the religious life, in dialogue with which the primi- 
tive Church took form. Sharing the central concerns of 
Jesus and Paul for the establishment of divine sovereignty 
among men, he was able to show how Israel might remain 
loyal to the whole of the revealed law of the Torah, and 
both inwardly and outwardly obey its imperatives to obey 
and love God and his creatures. 

Microfilm $3.55; Xerox $12.40. 273 pages. 


JOHN CALVIN’S TEACHINGS ON HUMAN 
REASON AND THEIR IMPLICATIONS FOR 
THEORY OF REFORMED PROTESTANT 
CHRISTIAN EDUCATION: A PROBLEM IN 
PHILOSOPHY OF RELIGION STUDIED 
FOR ITS POSSIBLE IMPLICATIONS FOR 
THEORY OF RELIGIOUS EDUCATION. 


(L. C. Card No. Mic 60-3756) 


Leroy Nixon, Ph.D. 
New York University, 1960 


This investigation starts from the assumption that the 
function of human reason in the practice of religion is a 
critical problem for theory of religious education. The 
investigation also assumes that an adequate study of an 
individual’s teachings on human reason will yield some 
valid conclusions and implications for theory of religious 
education. 


The Problem 

The purpose of the present study is to collect andanalyze 
John Calvin’s teachings on human reason in order to draw 
the implications of those teachings for theory of Reformed 
Protestant Christian education today. The major burden 
of the investigation, however, evidently became the dis- 
covery of the basic questions about human reason which 
are raised in any philosophy of religion. There was then 
the problem of seeing Calvin’s teachings on reason in a 
broad, historical perspective. Next Calvin’s teachings 
were analyzed in terms of the categories. Some conclu- 
sions and implications were drawn. 








Methods of Investigation 

Representative works in philosophy of religion were 
chosen in order to include typical Jewish, Roman Catholic, 
and Protestant points of view; such typical Protestant 
positions as conservative, liberal, and neo-orthodox; and 
such philosophies as realism, idealism, pragmatism, 
naturalism, logical positivism, and vitalism. From these 
writings six main categories of human reason were de- 
rived: (1) reason and revelation, (2) the abilities of human 
reason, (3) the methods of human reason, (4) the relation- 
ship of human reason to the total personality, (5) the limits 
of human reason, and (6) the uses of human reason. In 
order to see Calvin’s teachings historically, three main 
thought trends of his day were described as they were 
related to him: (1) decadent Aristotelianism, (2) Lutheran 
Augustinianism, and (3) Renaissance humanism. In collect- 
ing Calvin’s teachings on human reason primary attention 
was given to the Institutes of the Christian Religion. The 
Coinmentaries and Sermons were also carefully examined. 











Findings 


It was found: (1) that Calvin’s doctrine of human reason 
is dominated by his theory of revelation, (2) that Calvin 
overemphasized the abilities of human reason, (3) that 
Calvin greatly overemphasized method in human reason, 

(4) that Calvin treated fully the relationship of human 
reason to the total personality, (5) that Calvin underem- 
phasized the limits of human reason, and (6) that Calvin 
greatly underemphasized the uses of human reason. 

From the historical background it was found: (1) that 
Calvin rejected the primacy of the intellect in Aristotle 
and the philosophical theology of Scholasticism, (2) that 
Calvin was obviously indebted to Lutheran Augustinianism, 
and (3) that Calvin was considerably indebted to Renais- 
sance humanism, although the Renaissance left no mark 
upon Calvin’s theory of reason as such. 

The investigator did not draw his implications for Re- 
formed Protestant Christian education from any of the 
above conclusions, but rather from features of Calvin’s 
theory of human reason which broke through and split the 
philosophical categories. Implications were drawn: (1) that 
Reformed Protestant Christian education should be oriented 
toward the mysteries of the Christian faith, (2) that Re- 
formed Protestant Christian education should orient itself 
toward regenerate human reason, (3) that Reformed Prot- 
estant Christian education should regard the form of trans- 
mission implied in the covenant theology as the normal 
method of communicating the Gospel, and (4) that efforts to 
improve the quality of Reformed Protestant Christian edu- 
cation should begin at the adult level. 

The implications were corroborated by reference to a 
statement of policy adopted in 1959 by the Board of Chris- 
tian Education of the Presbyterian Church in the United 
States and the Board of Education of the Reformed Church 
in America. The possible relevance of these implications 
to Reformed-Church-related colleges were traced. 

Microfilm $4.15; Xerox $14.65. 321 pages. 
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AN EVALUATION OF SELECTED 
PROGRAM TECHNIQUES FOR 
PROTESTANT CHURCH CAMPS 


(L. C. Card No. Mic 60-6338) 


Robert Warren Tully, Re.D. 
Indiana University, 1960 


Chairman: Dr. Garrett G. Epply 


Purpose: The purpose of this study is to discover 
desirable program techniques for conducting Protestant 
church resident camps. 

Procedures: The general objectives of camping and 
program standards for resident camps previously estab- 
lished by the Committee on Camps and Conferences of the 
National Council of Churches were combined into program 
objectives. One thousand twenty-one program techniques, 
suggested in current literature were outlined under the 
objectives they would help to reach. The list was applied 
by personal interview with the director at the opening of 
each of six selected camps. The writer rechecked the list 
by living through each camping period. 

This master list of techniques was refined until a total 
of 372 technique statements were placed into an evaluation 
check list and presented to a jury of five junior camp 
leaders, five junior high camp leaders and five national 
camp executives, all members of the Committee on Camps 
and Conferences of the National Council of Churches. Each 
technique was marked as to its desirability, using the 
following scale: essential, highly desirable, desirable, 
acceptable, unacceptable. To establish a statistical value 
of the ratings so that a more definitive analysis could be 
made, point values were established for each rating, 5, 4, 
3, 2, 1, respectively. The mean rating of the evaluation 
for each technique was secured in each jury grouping and 
for the entire jury. 

Empirically an interpretative scale was established to 
assist in the interpretation of the mean ratings. By appli- 
cation of the interpretative scale each technique received 
an indication of its recommended use. Of the entire group 
of techniques, 58 were considered as essential, 97 as 
highly recommended, 97 as desirable and can be recom- 
mended, 75 not necessarily recommended, and 45 not 
recommended to reach the program objectives. 

As an aid in making comparisons among the groups on 
the jury, the mean rating of a technique was used as an 
indication of the importance of the technique within the 
division. Thus the techniques could be placed in rank 
order. To get a comparison of the way each of the jury 
groups ranked the techniques the rank correlation co- 
efficients were determined. 

Out of a total of 132 rank correlation coefficients, 87 
or 67 per cent were high, above .750. Within the 44 tech- 
nique divisions only 20 to 45 per cent had all three corre- 
lation coefficients .750 or above. Of a total of 44 Junior- 
Junior High correlations, 33 have high coefficients while 
only 26 of the 44 Junior-Executive coefficients are high 
and 28 of the 44 Junior High-Executive comparisons are 
above .750. 

Conclusions: In the light of the analysis of evaluations 
of the program techniques the following are some of the 
conclusions: 

1. That the responsibility for establishing camp ob- 
jectives rests with the camp committee and that these 











objectives must be discussed and understood by the coun- 
selors and campers, not just dictated to them. 

2. That there seems to be no one best technique that 
can be used in all situations to accomplish an objective. 
For most objectives several techniques were considered 
either essential or highly desirable. 

3. That the success of church camp programing tends 
to be found in a staff that sets an example of the proper 
attitude and action related to the objectives of church 
camping. 

4. That in church camping the core grouping is to be 
the quest or discovery group. 

5. That the principles of cooperative discussion and 
planning and the use of the democratic method of decision 
making should be incorporated in the function of all groups 
in camp. 

6. That the techniques of organized inspection, organ- 
ized competition, and ceremonies are of questionable value 
to reach the program objectives of church camping. 

7. That separate approaches should be made in the 
preparation of written material and the training of leader- 
ship in the area of program techniques for junior and junior 
high camps. Microfilm $3.90; Xerox $13.75. 304 pages. 


AN EVALUATION OF THE LEADERSHIP 
EDUCATION PROGRAM OF THE METHODIST 
: CHURCH IN THE CENTRAL 

TEXAS CONFERENCE 


(L. C. Card No. Mic 61-1299) 


Alice Wallace Wonders, Ed.D. 
North Texas State College, 1961 


The problem of this study is that of comparing the 
present practices in the field of leadership education in 
certain representative local Methodist Churches in the 
Central Texas Conference with (1) the procedures recom- 
mended by the Methodist Church, and (2) the specific needs 
of the local churches. 

Data were obtained by studying the history and philos- 
ophy of leadership education and the goals and standards of 
the Methodist Church, and then, by use of interviews and 
questionnaires, finding out what the leaders of the repre- 
sentative churches felt to be the greatest needs for their 
church. A study was then made of what is actually being 
done in the local churches. 

Chapter I gives the statement of the problem, its signif- 
icance, limitations, and procedures for collection and 
treatment of data. Chapter II deals with the development 
of leadership education in the Methodist Church. Chapter 
Ill reviews the goals, standards and objectives of the 
Methodist Church, and the needs of the local churches. 
Chapter IV tells what is actually happening in the local 
church in the field of leadership education. Chapter V 
makes a comparison of the ,ractices in the local churches 
with the procedures recommended by the Methodist Church, 
and the specific needs of the local churches. Chapter VI 
gives the summary, conclusions, recommendations, and 
suggestions for further research. 

The needs expressed by the leaders of the local 
churches were: (1) more teachers, better qualified teachers, 
a better training program, dedication of teachers for better 
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teaching and continued growth, better facilities and equip- 
ment. 

The major recommendations of the Methodist Church 
for leadership education used in this study were: a qual- 
ified teacher for every class; an adequate training pro- 
gram on the local, district, and conference level in addition 
to jurisdictional and national training; encouragement and 
help from the local church for those who teach; a good 
understanding and intelligent use of goals and materials. 

It was concluded that the needs of the local churches 
are not met, since 38 per cent more teachers are needed 
for existing classes, and additional teachers are needed for 
new classes and substitutes. The quality of teaching should 
be improved; the leadership training program is inade- 
quate; local leadership education committees do not func- 
tion; Workers’ Conference time is often wasted; church 
school teachers are not reading religious magazines and 
books; rotation of teachers is not practiced; teachers are 
not attending training opportunities in any great number; 





teachers are often tardy, irregular in attendance, and 
poorly prepared on Sunday morning; buildings and equip- 
ment are either needed or should be improved. 

There is a great difference between the concept of 
leadership education held by local church staffs and the 
Methodist Church. The large churches are making the 
most progress and are often the only ones whose members 
participate in training programs. Advanced training for 
those with experience and training is rarely given, and, 
although the laboratory class is growing in use and popu- 
larity, far too few teachers are taking advantage of this type 
of training. Many of the materials and aids provided by the 
Methodist Church go unused, church libraries are inade- 
quate, the minister is often untrained in Christian educa- 
tion, and the goals and purposes for teaching are unfamiliar 
to the teachers. Recommendations were made for improv- 
ing leadership education, especially in the small churches. 

Microfilm $2.95; Xerox $10.35. 228 pages. 
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BARGAINING SITUATION 
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Richard John Campbell, Ph.D. 
The Ohio State University, 1960 


This study was concerned with a specific type of group 
decision-making, the collective bargaining conference. 

It was designed to study the effects of team composition 
and bargaining costs on the outcomes of bargaining con- 
ferences. 

The function of the bargaining conference is the negotia- 
tion and resolution of differences between union and man- 
agement. The negotiators, as representatives of these 
groups, are charged with the responsibility of defending 
their respective group’s demands or standards, resolving 
the intergroup conflict, and setting the standards or rules 
to be followed under the contract. This particular type of 
bargaining has a unique feature: the two groups involved 
in the conflict form a larger organization, the company. 
Conflict arises because the groups are primarily engaged 
in sharing between themselves a largely given amount of 
income and power. Two detrimental consequences may 
result. First, the new standards may not allow for mutual 
survival and, second, the “largely given amount of income 
and power” is reduced when prolonged conflict leads to 
work stoppage. 

This experiment was designed to determine the effects 
of team composition and bargaining costs on the two major 
outcomes of the bargaining conference: the quality of the 
solutions or standards produced and the speed with which 
these standards are reached. Team composition refers to 
the level and direction of the team members’ investment in 
or identification with the groups they represent. Three 
types of team composition were employed: LI, members 





of the negotiating teams do not strongly identify with the 
groups involved in the negotiations; HI, both members of 
each negotiating team identify with the group they repre- 
sent; and HI,c, each negotiating team is composed of one 
man who identifies with the group he represents and one 
man who identifies with the opposing group. Bargaining 
costs refer to the amount of money each group loses per 
unit of negotiating time required to reach solution. Two 
levels of cost were used, designated as high (HC) and low 
(LC). Two measures of quality of solution, based on the 
degree of approximation of the decisions reached in the 
negotiations to the community standard for similar com- 
panies (the “going rate”), were obtained: absolute deviation 
from the “going rate” and algebraic deviation from the 
“going rate.” 

The experimental task consisted of the negotiation of 
nine issues of a labor contract by two teams of negotiators. 
Background information given to the negotiators provided 
them with a frame of reference with which to compare the 
issues under discussion and permitted objective measure- 
ment of quality of the solution. Eighteen four-man groups 
performed on the experimental task. Ss were assigned to 
experimental groups on the basis of their scores ona 
screening questionnaire designed to measure identification 
with the labor or the management group. 

The following experimental hypotheses were tested: 

Hypothesis I. Time to Solution of Contract 

IA. Less time will be required to reach solution of the 
contract under condition LI than under conditions of HI 
and HiI,c. 

IB. Less time will be required to reach solution of 
contract under condition HC than under condition LC. 

Hypothesis II. Quality of Solution 

IIA. Contracts negotiated under condition HI will show 
greater absolute deviation from the “going rate” than con- 
tracts negotiated under conditions LI and HI,c. 

IIB. Contracts negotiated under conditions LI and HI 
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will show greater algebraic deviation from the “going rate” 
than contracts negotiated under condition HI,c. 

Hypothesis I was not supported. It was found, however, 
that LI groups had significantly more extreme time scores, 
both high and low, than HI and HI,c groups combined. This 
result indicates that length of session under conditions of 
low investment (LI) varies as a function of uncontrolled 
individual differences, whereas high investment (conditions 
HI and HI,c) reduces task relevant heterogeneity of the 
teams. Although no differences were found between HC 
and LC conditions in time to reach solution, contracts 
bargained under condition HC had smaller algebraic devia- 
tion from the “going rate.” This finding suggests that 
negotiation costs are related to the relative bargaining 
power of the teams. 

Hypothesis II was not supported for absolute deviation 
from the “going rate” but was supported for algebraic 
deviation from the “going rate.” These results lend sup- 
port to the hypothesis that team composition influences the 
quality of bargaining solutions. More specifically, the 
results suggest that teams containing a negotiator who is 
relatively independent, psychologically, of his own group’s 
standards (identifies more closely with the opposing group) 
produce “better” solutions in the bargaining situation. 

Microfilm $2.75; Xerox $5.20. 102 pages. 


THE LOWER-CLASS GIRL IN COLLEGE: 
A STUDY OF STANFORD FRESHMAN WOMEN. 


(L. C. Card No. Mic 61-1234) 


W. Clayton Lane, Ph.D. 
Stanford University, 1961 


Problem 

Past stratification studies have amply demonstrated the 
importance of social class in inhibiting the effective use of 
intellectual talent. The pattern is clear: substantial pro- 
portions of qualified youth from lower-middle- and lower- 
class backgrounds fail to take advantage of the higher 
education their talents deserve. The present research 
concerns two hitherto unexplored questions in this area: 
(1) What conditions do lead some lower-status girls to 
enter college? (2) What type of adjustment are they able 
to make to the college environment. 

Earlier research shows that lower-status youth who do 
reach college shift their peer groups in high school and 
incorporate, in part, the values of new, middle-class 
friends. The problem here is whether, despite this shift 
in values, lower-status girls differ reliably from upper- 
status girls in their approach to college. 


Method 

To maximize the potential stress for lower-status 
students, a university of upper-middle-class tradition and 
high competitive standards was chosen as the setting for 
the study. A 15 percent systematic sample was drawn 
from the 1962 class of freshman girls, and augmented 
(because of underrepresentation) by all other lower-status 
girls in the freshman class. One-hour interviews, employ- 
ing uniform research instruments and procedures, were 
held, first, with each of the 68 sample members, and, later, 
with their undergraduate dormitory counsellors. These 





interviews provided information on the following variables: 
(1) sources of social motivation prominent in the decision 
to come to college, (2) extent of ambivalence of students 
toward their parents, (3) types of conflict experienced in 
adapting to the student role, and (4) reactions of counsel- 
lors to the adaptations made by students. Interview data 
on the fourth variable were supplemented by ratings of 
‘good impression’ made for each freshman applicant by the 
University admissions office. 


Fin s 

The results showed that lower-status girls were gen- 
erally different from upper-status girls at Stanford in 
the conditions that brought them to college, in their orien- 
tation to family, and in their adaptation to the college 
environment. Comparing lower-status girls (Group L) 
with upper-status girls (Group U), the findings -- all of 
them statistically significant -- may be detailed as follows: 


(1) Group L more frequently found the major social 
influence to college enrollment outside the family. 
Of all the influences mentioned, teachers played the 
dominant part. 


(2) Of those reporting the major social influence toward 
college within the family, Group L more often than 
Group U acknowledged their mothers. 


(3) Group L perceived parents as more approving of 
them. Yet Group L also reacted more negatively 
toward parents. The difference between Groups L 
and U in expressing inconsistent feelings of gratitude 
and social rejection indicates a greater lower-status 
ambivalence toward parents. 


(4) Group L showed greater role difficulty in writing 
adequately for courses, knowing where they stood 
scholastically, striving for high grades, and having 
to “drink.” Group L showed less difficulty than 
Group U in achieving the grades their parents wanted 
-- presumably because they had shifted their refer- 
ence group from parents to college. 


(5) Group L showed relative over-conformity on the 
administrative measure of ‘good impression,’ and 
on counsellor estimates of ‘consideration for others’ 
and ‘restraint of verbal hostility.’ A third sponsor 
rating showed greater internal stress for Group L 


Conclusions 

Despite their identification with middle-class values 
and manners, and their high intellectual talent and motiva- 
tion, lower-status girls at Stanford experience difficulty in 
adapting to the demands of college life. The unusual sources 
of their college orientation, the feeling of ambivalence 
toward parents, the sense of inadequate skills and perspec- 
tive with which they approach studies, and the impressions 
they create upon college observers attest to the insecurity 
of upward mobility. 

Microfilm $3.10; Xerox $10.80. 237 pages. 
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A LONGITUDINAL ANALYSIS OF THE 
FACTORS RELATED TO ADJUSTMENT 
IN RETIREMENT 


(L. C. Card No. Mic 61-340) 


Marvin Daniel Meyers, Ph.D. 
New York University, 1960 


Chairman: Professor Alonzo F. Myers 


The purpose of this dissertation was to study changes 
in adjustment in a group of selected persons after one year 
of retirement, and to relate these changes to specific fac- 
tors in personal life. 

The subjects used in the study were 87 men and women, 
ranging in age from 62 to 76 (with a mean of 69.2) who had 
worked in and around Metropolitan New York immediately 
prior to their retirement. 

Several weeks before actual retirement, they had come 
into one of three Social Security district offices either to 
inquire about or to file for Social Security benefits. 

Each was given a Chicago Activities and Attitudes In- 
ventory and a supplemental questionnaire to complete 
immediately before retirement, and again after one year 
of retirement. The Attitudes section of the Inventory gave 
an adjustment score ranging from 0 to 48 for each individ- 
ual. The Activities section and the supplemental question- 
naires gave information about such personal factors as 
health, marital status, advance notice of retirement, in- 
come, savings, religious activity, religion, sex, nativity, 
education, reason for retirement, return to employment, 
death of close ones, hobbies and activities, and number of 
children. 

Because of the longitudinal design of this study, it was 
possible to observe changes in adjustment as well as 
changes in personal factors of the individual after one 
year of retirement. 

The main findings of this study were that: 

1. there was a small but statistically significant loss 
in adjustment of the study group after one year of retire- 
ment. 

2. those who were well adjusted before retirement 
remained well adjusted after retirement, and those who 
were poorly adjusted before retirement remained poorly 
adjusted after retirement. 

3. health was found to be one of the most important 
factors relating to adjustment. Those with the best health 
scores had the highest adjustment scores. Those whose 
health improved during the year of retirement increased 
their adjustment scores, whereas those whose health de- 
clined decreased their adjustment scores. The mean ad- 
justment score difference between these two groups was 
statistically significant. 

4. the widowed group was more poorly adjusted before 
and after retirement; it reacted more poorly to retire- 
ment than did the married or single group. 

5. those who had at least one year’s advance notice of 
retirement were better adjusted before and after retire- 
ment, and adjusted better to retirement than those who did 
not have one year’s advance notice. 

6. those whose income decreased after retirement 
adjusted more poorly to retirement than those whose in- 
come remained about the same. 

7. those who used up what they considered to be a 
significant amount of savings during the first year adjusted 





more poorly to retirement than those who did not use up 
considerable savings. 

8. those with a college education made a better adjust- 
ment to retirement than did those with less formal edu- 
cation. 

9. those who retired either because of poor health or 
because they were fired were more poorly adjusted both 
before retirement and after one year of retirement than 
were those who retired voluntarily or who were forced to 
retire because of a mandatory rule of the employer. Those 
who retired voluntarily reacted most favorably to retire- 
ment. 

10. those who attempted to return to full-time employ- 
ment were more poorly adjusted before retirement and after 
a year of retirement than those who did not attempt to doso. 

11. those who obtained part-time employment were more 
poorly adjusted before retirement and after retirement, 
and adjusted more poorly to retirement than those who did 
not work part time or attempt full-time employment. 

12. those with 10 or more activities or hobbies were 
better adjusted before retirement and after one year of 
retirement than those with 5 or fewer activities or hobbies. 

13. amount of retirement income, amount of savings, 
religious activity, religious affiliation, sex, nativity, death 
of close ones and number of children were not found to be 
related to adjustment either before or after one year of 
retirement. Microfilm $2.75; Xerox $6.40. 134 pages. 


MULTIPLE GOALS AND STAFF 
STRUCTURE: A COMPARATIVE STUDY 
OF CORRECTIONAL INSTITUTIONS 
FOR JUVENILE DELINQUENTS. 
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Mayer Nathan Zald, Ph.D. 
University of Michigan, 1961 


The purpose of this study is to investigate the impact of 
multiple goals of custody and rehabilitation on the structure 
and operation of correctional institutions for male juvenile 
delinquents. The study is intended as a contribution to the 
sociological analysis of large-scale organizations and 
focuses on the goal and means determinants of social 
structure. 

In Part I of the study are presented the theoretical 
framework, the research design, and an historical and 
statistical summary of the five sample institutions. A com- 
parative design was used with several types of data 
collecting techniques, including questionnaires distributed 
to all staff, historical records, and direct observation. 
Five institutions of various sizes and goals, selected ini- 
tially on a reputational basis, comprised the sample. 

Three basic hypotheses and several sub-hypotheses 
were developed by specifying the organizational require- 
ments implied by custody and treatment. The three hy- 
potheses are: 


(1) As compared with custodial institutions, the greater 
complexity and lack of routinization of mixed goal 
and treatment institutions creates strain on the 
executive span of control, leading to departmental- 
ization. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





3542 


SOCIAL PSYCHOLOGY 





(2) In treatment as compared with custodial institutions 
there is a decline in the superordinate status of 
staff based on dominating sanctions, and an in- 
creasing fluidity of staff-client relationships based 
on manipulation and persuasion. 


(3) The level of conflict increases from custodial to 
mixed goal institutions, remaining high in treatment 
institutions. 


In Part II are presented measurements of the inde- 
pendent variable, goals, and findings for each of the hy- 
potheses and sub-hypotheses. Official statements, ex- 
ecutive perspectives, and staff perception of goals were 
operational measures of goals and served to confirm a 
ranking of these institutions along a continuum from custody 
to treatment. 

Organizational structure was studied by examining 
formal departmental structures and power balance among 
executives and staff groups. Custodial institutions were 
observed to have simple structures with few departments, 
while individual treatment and mixed goal institutions had 
multiple department structures. A milieu treatment in- 
stitution had a dual department structure with professional 
treatment personnel supervising cottage personnel, thus 
integrating treatment and group management activities. 

Responses to questionnaire items indicated that power 
- was concentrated in the superintendent in the two more 
custodial institutions, while power was shared with other 
members of the executive core in the other three institu- 
tions. Although teachers were perceived as having little 
influence in all institutions, social service influence was 
greater in treatment institutions than in custodial institu- 
tions, while cottage parent influence was lower in individual 
treatment than in custodial institutions. In a milieu treat- 
ment institution, in which cottage parents and social service 
workers shared in making decisions, cottage parent power 
was high. 

The hypothesis about staff-client relationships was 
confirmed by several kinds of data. Executive control, 
containment, and deference requirements indicated sharp 
differences between custodial and treatment institutions. 
Staff in custodial institutions were more willing to use 
dominating sanctions and believed in the practice of iso- 
lating clients. Furthermore, staff attitudes towards de- 
linquents were related to goals. 

The prediction of greater conflict in mixed goal and 
treatment than in custodial institutions was confirmed 
when measured by staff perception of tension. Moreover, 
the utility of a power balance model of conflict in pre- 
dicting to conflict pattern was demonstrated. Taking into 
account the divergent perspectives of staff groups and 
their interdependence, the model predicts conflict between 
those who are dominant and control resources and those 
who have little control. 

The study supports two major conclusions: First, 
analysis of large-scale organization may profitably in- 
vestigate the goal determinants of social organization; 
second, as correctional institutions become more treat- 
ment oriented conflict is not eliminated; instead, goal 
conflicts are transformed into means conflicts. 

Microfilm $3.80; Xerox $13.30. 295 pages. 














YOUTH AND THE FUTURE: VALUES AND 
ASPIRATIONS OF HIGH SCHOOL STUDENTS 
IN A MULTICULTURAL SOCIETY 
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Marisa Zavalloni, Ph.D. 
Columbia University, 1960 


This study attempts to assess the impact of social and 
cultural factors upon the values and aspirations of adoles- 
cent boys and girls in a multicultural society, (Trinidad, 
West Indies). The instrument employed was the “Autobi- 
ography of the Future” devised by Gillespie and Allport. 
Five ethnic groups have been compared: White, Negro, 
East Indian, Chinese, Mixed. The responses of boys and 
girls were discussed separately. The themes spontane- 
ously evoked were chiefly related to: educational aspira- 
tions, occupational choices, final goals in life, plans for 
marriage and children, attributes desired in a spouse, 
political aspirations, and desire to emigrate. 

It was found that the groups currently ranking low in 
prestige, Negro and East Indian respondents, both boys 
and girls, were more likely to exhibit high ambition in the 
various areas mentioned; while Mixed and White respond- 
ents were less likely to do so. Chinese students rated high 
on educational aspiration only. 

The similarity between Negro and East Indian respond- 
ents ceased when the frame of reference of their values 
profiles was considered. East Indians tended to be am- 
bitious and confident; Negroes, ambitious but insecure 
and afraid of failure. 

Negroes and East Indians were also more likely to 
express a desire for the welfare of their national or ethnic 
groups, and political aspirations. Moreover, they are 
attracted to the traditional occupations, (Medicine and 
Law), while White and Mixed expressed preference for 
the modern fields of technology. White and Mixed are 
characterized also by an absence of political ambition; 
they are also more likely to express the wish of perma- 
nently leaving the Island, as compared with the East Indians 
and Negroes. 

In addition to ethnic differences, class differences have 
been investigated, and it was found that class affiliation 
was significantly related to aspiration for high status occu- 
pation. Respondents from economically deprived groups 
were more likely to choose a high status occupation than 
respondents from economically privileged groups. 

Type of schoo! attended was also related to occupational 
aspirations. Respondents who attended the better schools, 
(in terms of entrance requirements and standard of excel- 
lence) were more likely to have high occupational aspira- 
tions. 

Finally, fantasy goals, such as desire for great power, 
wealth, and fame were mentioned with higher frequency 
by the low prestige groups, Negro and East Indian. 

Quantitative methods to be meaningful have to be inte- 
grated into the cultural frame of reference provided by 
anthropological methods, but at the same time, quantitative 
methods permit us to qualify and correct generalizations 
about group characteristics based on limited and frequently 
unspecified sample. The integration of both approaches 
should lead to better knowledge of group characteristics 
in complex societies. 

Microfilm $2.75; Xerox $7.20. 152 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





SOCIOLOGY 


SOCIOLOGY, GENERAL 


SOCIAL CHANGE 
IN A NORTH INDIAN VILLAGE 


(L. C. Card No. Mic 61-544) 


Alfred Prabhakar Barnabas, Ph.D. 
Cornell University, 1960 


A village in North India was studied with a view toward 
(1) understanding the changes and the process of change 
taking place in the village and (2) using the multiple factor 
theory of directive factors in social action in relation to 
the changes taking place in the village as a sensitizing 
theory. 

It was found that changes were occurring in most as- 
pects of the life of the villagers. The aspects were family 
life, intercaste relations, occupational patterns, physical 
mobility, material aspects (agricultural practices, food 
habits, clothing patterns etc.), means and extent of social 
control, attitudes (education, age of marriage, religion, 
solving problems). 

The following conclusions were drawn after the cor- 
relations between the characteristics of the population and 
the number of changes made were calculated: 


1. The higher the caste, the greater the number of 
changes. 


. The higher the income, the greater the number of 
changes. 


. The higher the status of a person’s occupation, the 
greater the number of changes. 


. The higher the education, the greater the number of 
changes. 


. The larger the land holding, the greater the number 
of agricultural practices adopted. 


. Except in the case of personal habits, the rate of 
change was not greater among the younger genera- 
tion. 


The multiple factor theory of directive factors in social 
action as developed by W. W. Reeder states that several 
factors give a more adequate explanation than one or two 
of why people behave the way they do. Social action is any 
behavior of an individual which is influenced by or di- 
rected toward other individuals, groups, or objects. Social 
change is composed of cumulative action of individuals and 
groups, hence the theory applies to social change even 
though it is not a theory which deals specifically with 
social change. 

The theory suggests that the characteristics of the 
individuals who change are to be understood in terms of 
the factors listed in the theory which are opportunity, 
ability, expectation, support, force, living comfortably with 
oneself in the face of conflict, goals and values, self com- 





mitment, habits, customs, and institutionalized behavior, 
and unusual shared experiences. 

Some of the factors induce change. Others restrict 
change. Opportunity and ability tend to induce change. 

The factor that restricts change is habit (institutionalized 
behavior). The remaining factors can act as either agents 
of change or retarders of change. In analyzing social 
change, it is necessary not only to explain social change 
but also to explain why change does not occur. 

The data were not adequate to discuss all the factors 
in the theory. Only five of the factors: opportunity, ability, 
support, force, and institutionalized behavior were used to 
analyze the characteristics (caste, age, income, education, 
size of land holdings, and status of the occupation) of the 
people. Most of the characteristics could be analyzed in 
terms of more than one factor listed in the theory. From 
such an analysis the following conclusions were suggested: 


1. The greater the opportunity for change, the greater 
the change. 


. The greater the ability for making change, the 
greater the change 


The greater the support for making change, the 
greater the change. 


The greater the force for change, the greater the 
change. 


The less the institutionalized behavior, the greater 


the change. 


It is in understanding the characteristics of the popula- 
tion in terms of the multiple factor theory, that the be- 
havior of the individuals and groups making changes can 
be understood. 

Microfilm $3.50; Xerox $12.40. 271 pages. 


THE NATURE AND DETERMINANTS 
OF METROPOLITAN INFLUENCE: 
AN ANALYSIS OF 
168 METROPOLITAN CENTRAL CITIES. 


(L. C. Card No. Mic 61-1729) 


Robert Lloyd Carroll, Ph.D. 
University of Michigan, 1961 


Theoretically, a city is a dominant center or metropolis 
if it integrates the activity of other units. In practice, 
however, urban researchers usually designate all large 
cities as dominant centers or metropolises. Are all large 
cities metropolises, or do cities in all size classes engage 
in integrative activities for units located outside of them? 
This study investigates how a metropolitan taxonomy is 
arranged, and analyzes the underlying conditions related 
to the various classes of cities. 
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Twenty indicators of metropolitan or integrative ac- 
tivity are selected and analyzed early in the study. Exam- 
ples of these indicators are: 1) the number of central 
offices of corporations located in a city, 2) receipts of 
merchant wholesalers, and 3) the number of home offices 
of national associations located in a city. For each of the 
twenty indicators, per capita activity for each central city 
is divided by per capita activity for all urban places in the 
United States. These ratios are averaged for each central 
city of Standard Metropolitan Areas, as defined by the 
United States Census Bureau in 1950. The 168 central 
cities all have population sizes of 50,000 or more. 

On the basis of the average ratio a metropolitan classi- 
fication of cities is constructed. Because ten of the twenty 
indicators are empirically designated as indicators of 
local dominance, and the other ten are found to designate 
regionally dominant activities, the two types of dominance 
are utilized in the construction of the taxonomy. Twelve 
types of cities are delineated, ranging from non-integra- 
tive cities to supermetropolises. Only thirty of the 168 
central cities perform integrative activities above the 
average for both local and regional types of dominance. 
Forty-one central cities perform well below the average 
for urban places for both local and regional activities. 
These facts provide a strong negative answer to the taxo- 
nomic question of whether all central cities of Standard 
Metropolitan Areas should be included in a special metro- 
politan city classification. 

Several independent variables are hypothesized to 
account for the differences between the types of central 
cities emerging from the analysis of their performance of 
integrative activities. Summarizing in general terms, 
cities which are large, are located relatively far from 
larger cities, and are relatively old, exhibiting a high prob- 
ability of performing integrative activities for outlying 
units, thereby qualifying as metropolitan types. 

The conclusion, therefore, is that not all large cities 
are metropolises, defined in terms of the integrative 
activities they perform. Urban researchers, developing 
studies dealing with metropolitan phenomenon, may find 
that the convenient census classification of Standard 
Metropolitan Areas is not adequate for specific types of 
metropolitan research. 

Microfilm $2.75; Xerox $4.00. 173 pages. 


AN ECOLOGICAL STUDY 
OF JUVENILE DELINQUENCY IN ST. PAUL 


(L. C. Card No. Mic 60-5087) 


Maurice F. Connery, D.S.W. 
Columbia University, 1960 


This study is a replication and extension of a study 
undertaken by Bernard Lander and reported in 1954 in the 
monograph entitled, Towards an Understanding of Juvenile 
Delinquency.’ Using police arrest data for the city of 
St. Paul, Minnesota, the author investigated within an eco- 
logical framework the relationship between the incidence 
of juvenile delinquency, computed by census tract, for the 
years 1949, 1950 and 1951, and selected socio-economic 
variables (obtained primarily from census publications for 
the year 1950). The variables selected for study were: 











unrelated individuals, widowed and divorced, mental com- 
mitments, population per household, occupation, income, 
population density, mobility, commercial establishments, 
industrial usage, education, rent, overcrowding, sub- 
standard housing, foreign born, and home ownership. 

Pearson correlation coefficients were computed be- 
tween each of the aforementioned variables as well as 
their relationship to the delinquency rate. A high rate of 
intercorrelation was noted among the variables under 
analysis. The correlation between the occupation index 
and delinquency (r. 93) was the highest noted, but income, 
education and home ownership were also highly correlated 
with the delinquency index. 

The data were subject to a factor analysis and two 
factors were isolated which accounted for 66% of the varia- 
tion noted. Each factor was correlated with the delin- 
quency index, and a high and significant degree of associa- 
tion was noted. 

The author interpreted the research findings within the 
theoretical perspective of Merton’s concept of anomie. 
The first factor was identified as socio-economic oppor- 
tunity, and the second factor as retreatism. The findings 
of this study--both with respect to the correlations, the 
comparable between variables, the juvenile delinquency 
rate, and the factor analysis--substantially confirm the 
resulis reported by Lander. One exception noted concerns 
the variable of foreign born. 

The author concludes that it appears possible to select 
socio-economic variables--easily accessible in census 
reports--which are not subject to idosyncratic influences 
related to any particular geographical region which make 
possible the establishment of an index of anomie, which in 
turn is related to the incidence of juvenile delinquency 
within ecological units of the community. The utility of 
such an index, and its theoretical significance to the under- 
standing and control of juvenile delinquency is discussed 
with particular reference to activities and methods of 
social welfare agencies. 


1. Bernard Lander, Towards an Understanding of 
Juvenile Delinquency: A Study of 8,464 Cases of Juvenile 
Delinquency in Baltimore, (New York, Columbia Univer- 
sity Press 1954). 

Microfilm $2.75; Xerox $6.00. 122 pages. 











A STUDY OF ANOMIA AND HOMOSEXUALITY 
IN DELINQUENT ADOLESCENT GIRLS 


(L. C. Card No. Mic 61-757) 


Sister Mary Audrey Kopp, S.N.J.M., Ph.D. 
St Louis University, 1960 


This research purports to demonstrate the hypothesis 
that homosexuality, notably the variety found among in- 
mates of a state agency for delinquent girls, is a socio- 
psychological phenomena concurring with a high rate of 
anomic pressure; i.e., with normlessness, goallessness, 
physical or psychological isolation, and anxiety. 

The anomic syndrome is presumed to be measurabie 
through the instrumentality of an ANOMIC PRESSURE 
RATING SCHEDULE, a research tool designed tc meas- 
ure roughly the intensity and extensity of self-to-other 
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relatedness of the testee with family, peer, neighborhood, 
school, and church groups. It includes inventories on 
reference group conflicts, attitudes toward social authori- 
ties, self-concept, role identification, and anxiety. 

When pretested on two pilot-study samples of delin- 
quent and nondelinquent girls in the Saint Louis area, the 
schedule obtained mean scores for the two groups which 
were significant at the one and five per cent levels of con- 
fidence in the eight categories measured. This appeared 
to support the hypothesis that delinquents differed from 
nondelinquents in variables related to the anomic 
syndrome. 

A revised schedule including a detailed sex-experience 
inventory was administered to one hundred adolescent 
delinquent girls in a Minnesota state reform school. 

On the basis of staff-observation and self-identification, 
the testees were divided into subgroups relative to homo- 
sexual experience and pseudohomosexual actions. Four- 
teen of the “cluster” sample were admittedly in the former 
group. The pseudohomosexual girls were subdivided into 
the “Margery” and “Collar-and-Tie” types, or passive and 
aggressive groups. Frankness evidenced by almost every 
testee in the sex-experience inventory increased the re- 
searcher’s confidence that the subclassifications within 
the sample approximated the reality of the situation al- 
though the study’s reliance on the veracity of delinquent 
subjects is regarded as one of its major weaknesses. 

A comparison of the ANOMIC PRESSURE RATING 
SCHEDULE mean scores of the subgroups shows that the 
homosexuals’ anomia ratings were significantly higher in 
a large number of variables associated with anxiety, iso- 
lation, and normlessness. The data appears to support 
the hypothesis that a weak web of affectional identification 
to groups responsible for socialization increases the 
possibility and probability of indefinite sex-role learning 
and hence normlessness regarding cultural expectations 
and accepted sex mores and morals. 

This second exploratory study relative to the usefulness 
of the ANOMIC PRESSURE RATING SCHEDULE leads to 
the conclusion that it is a tool fairly sensitive to the psy- 
chological components of anomie, that it opens up insights 
into areas requiring social therapy and group guidance in 
the correctional agency. It is of utility to the agency 
worker because of the economy of time involved in using 
it to gather in an hour data which a non-structured-type 
interview or counselling experience might take weeks to 
approximate. Although delinquents in general and homo- 
sexual delinquents in particular are shown by this instru- 
ment to have higher ratings in anomia than nondelinquents 
and nonhomosexuals, this tool makes no claim to identify 
the latter individuals, but only areas of weak socialization 
of any individual. 

Microfilm $2.75; Xerox $8.40. 185 pages. 





THEOLOGY AND AMERICANIZATION: 
THE EFFECTS OF PIETISM AND ORTHODOXY 
ON ADJUSTMENT TO A NEW CULTURE. 


(L. C. Card No. Mic 61-866) 


Johannis Jacob Mol, Ph.D. 
Columbia University, 1960 


The research of this study revolves around the ques- 
tion of whether evangelical-pietistic theology and con- 
servative-orthodox theology have different effects on 
adjustment to a new country. Does pietistic theology 
which has already been alleged to affect the world of 
science and economics also facilitate the adjustment to 
a new society? 

The research of this paper is focused on Dutch Re- 
formed and German Lutheran clergy in the American 
colonies of New York, New Jersey, and Pennsylvania 
during the first half of the 18th century. This choice was 
made for methodological reasons: (1) clergymen are more 
articulate about their theological beliefs; (2) clergymen of 
non-Anglo-Saxon origin have greater adjustment diffi- 
culties, so that the accentuation of the adjustment process 
enhances the availability of references to the process; 

(3) control of relevant variables is best achieved by 
focusing on the one denomination in which there are ar- 
ticulate representatives of both theological types; 

(4) Pietism in the first half of the 18th century is still a 
relatively new movement with its characteristics unim- 
paired by later traditionalization; and (5) control of the 
variable of “cultural distance” later in the 18th century 
is impossible since then the American-born ministers 
begin to take an active part in the shaping of policies. 

For this study, the theological convictions of both the 
pietistic and the orthodox groups were analyzed for each 
denomination separately. Sermons, polemical writings, 
books, letters, diaries, and minutes of church meetings 
of the clergymen concerned were scrutinized in order to 
ascertain their theological emphases. Then several in- 
dices, such as attitudes toward cutting ecclesiastical ties 
with the mother country, attitudes toward clergymen of 
non-Dutch and non-German extraction, attitudes toward 
the American training and ordination of ministers, atti- 
tudes toward language problems, and attitudes toward the 
American phenomenon of “voluntarism” were applied and 
it appeared that there was a decided pietistic-Americani- 
zation, and a similar orthodox-anti-Americanization, 
pattern. 

A comprehensive list of factors which might possibly 
account for the correlation was drawn up and then each of 
those variables was subjected to an investigation of its 
possible effect on the correlation. Recency of arrival, 
age at arrival, cultural distance between country of adop- 
tion and country of departure, geographical dispersion, 
anticipatory socialization and physiognomy were the six 
variables which were scrutinized as to their possible 
relevance to the phenomenon of differential adjustment of 
the groups of clergymen. Also, categories other than 
“theology” but within the broader classification of “reli- 
gion” were examined to determine whether they could be 
held accountable for the existence of the pattern. Finally, 
the possible influence of the American environment on 
theological convictions was investigated. Although in one 
instance the age of arrival of the orthodox clergymen was 
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higher, it appeared that the differential theological orien- 

tation could, more than any other single factor, account 

for the difference in adjustment to the American scene. 
Microfilm $3.20; Xerox $11.25. 248 pages. 


WITHOUT POLLS OR SURVEYS: 
A STUDY OF QUALITATIVE METHODS 
OF ATTITUDE RESEARCH IN HISTORY. 


(L. C. Card No. Mic 60-5838) 


George Stanley Rosenberg, Ph.D. 
Columbia University, 1960 


One area of research common to sociologists and 
historians is the study of attitudes. However, historians 
describe the attitudes of groups of people without the 
polling and survey techniques contemporary sociologists 
usually employ. In order to explicate some of these quali- 
tative methods of attitude research in history, certain 
works dealing with the “climate of opinion” of fourteenth 
and fifteenth century Europe are analyzed by isolating 
propositions which refer to attitudes and opinions from 
the larger context of the historical narrative, and de- 
scribing the method by which selected historians infer 
attitudes from qualitative data. 

Collective products are the starting point of certain 
inferences. By means of various types of connectives, 
the historians under review link them to attitudes in a way 
which minimizes the potential danger of a lack of fit be- 
tween the two. These connectives are: isomorphism 
relationships between some feature of a collective product 
and a corresponding feature of the attitudes of some group; 
contingency relationships, in which the existence of a 
collective product is contingent upon the existence of a 
particular attitude; and relationships in which an inter- 
vening variable connects the product with the attitude 
inferred from it. The problem of confirming these infer- 
ences is discussed. 

These historians also compare indicators as a method 
of revealing different types of attitude configurations. 
They employ the same indicator in comparisons between 
the present and a past time or between two different times 
in the past, or they employ different indicators for each of 
two past time periods. Comparisons between contrasting 
types of attitudes themselves, without reference to par- 
ticular times or places, serve as a means of generating 
new types of attitude configurations. Also, the use of atti- 
tude comparisons in the analysis of a series of events is 
discussed. 

These historians also investigate formal aspects of 
attitudes. One of them establishes the rapid oscillation of 
people between opposite attitudes by means of case history 
data on single individuals. The types of arguments with 
which he supports this inference are discussed. In addi- 
tion, this historian determines the intensity of attitudes of 
dislike between subgroups of a population by gauging them 
against an independently established case of intense atti- 
tudes toward a group outside the population in question. 
The varieties of arguments by which this historian sup- 
ports this type of inference are discussed. Furthermore, 
the means by which this historian is able to describe the 
tendency to express attitudes in the form of allegorical 





personification and the related tendency to express atti- 
tudes in the form of “crystallized,” or clear and discrete 
images are discussed. 

These historians also describe the attitudes of people 
toward large scale social configurations. In some cases, 
what these attitudes were is inferred from various types 
of indicators: the testimony of contemporaries; the im- 
pact a historian supposes that certain events perceived by 
an entire population necessarily had on their attitudes; 
and, when he can confront the same objects as did the 
people in question, the imaginative placement of himself 
in the position of the people whose attitudes he wishes to 
infer. In other cases, a historian infers attitudes from 
their social correlates or from the social requirements 
for their existence. In still other cases, a historian em- 
ploys the attitudes of well-qualified contemporaries as 
exemplifications of the “dominant note” of opinion, and 
supports his argument by the use of works of art as sym- 
bolic illustrations of the attitude under discussion. 

Finally, the results of this study are summarized so 
as to bear upon a current concern of sociological attitude 
researchers; namely, the problem of describing attitudes 
by means of “global” indicators of collectives. 

Microfilm $3.00; Xerox $10.35. 229 pages. 


PREMARITAL INTERCOURSE: 
A SOCIAL-PSYCHOLOGICAL ANALYSIS. 


(L. C. Card No. Mic 61-1249) 


Robert Alexander Scott, Ph.D. 
Stanford University, 1961 


This dissertation reports a study of conditions and 
factors associated with men and women’s history of pre- 
marital intercourse. Findings are based upon question- 
naire data obtained from 517 engaged couples while they 
were engaged and during the early years of their marriage. 
Couples of this study were white, college-educated young 
people, primarily from lower-middle and upper-middle 
class Protestant backgrounds. 

Women were placed in one of three categories descrip- 
tive of their premarital sex histories. These were: those 
who never had premarital intercourse; those who had 
premarital intercourse with their fiance only; and those 
who had premarital intercourse with their fiance as well 
as other men. These descriptive categories were used 
with the men together with a fourth category: those who 
had premarital intercourse with other women but not their 
fiancee. 

The premarital sex histories of men and women were 
analyzed separately for their relationship with the fol- 
lowing variables: religious background and religious 
behavior as indexed by religious preference and degree of 
religious devoutness; the nature of family relationships as 
indexed by the respondents relationships to his(her) 
parents as well as the nature of parents’ marital relation- 
ship; strength of sex drive as indexed by various items 
descriptive of intensity of sexual desire after marriage; 
various dimensions of personality subsumed under the 
behaviors of tendency to take risks or chances, tendency 
to conform to the mores, and psychoneurotic tendencies; 
and level of education and age at marriage. 
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Religious background and religious behavior; family 
relationships; tendency to take risks and to conform to 
the mores; level of education; and age at marriage were 
all found to be related to the premarital sex histories of 
women. Findings on the relationship between strength of 
sex drive and premarital intercourse were inconclusive 
for women. Women’s psychoneurotic tendencies were not 
meaningfully associated with the dependent variable of 
this study. 

The findings for men were that religious behavior; 
tendency to take chances, tendency to conform to the 
mores; and level of education were all related to their 
premarital sex histories. The nature of family relation- 
ships; strength of sex drive; and psychoneurotic tend- 
encies were all unrelated to the men’s premarital coital 
experiences. : 

Data were analyzed in order to compare the relative 
importance of each of the independent variables for the 
premarital sexual behavior of men and of women. Finally, 
analyses were made to determine if the categories which 
were used to describe premarital sex histories formed a 
continuum with respect to their association with the inde- 
pendent variables. Findings for three of the five inde- 
pendent variables provided strong presumptive (not con- 
clusive) evidence that the categories were quantitatively 
and not qualitatively different. 

Microfilm $2.75; Xerox $8.00. 172 pages. 


THE RELATION BETWEEN COMMUNICATION 
AND SOCIAL INTEGRATION 
IN THE COMMUNITY HOSPITAL 


(L. C. Card No. Mic 61-1394) 


Ruth Elizabeth Searles, Ph.D. 
University of Michigan, 1961 


The purpose of this study is to examine the relation 
between communication and social integration in a bu- 
reaucracy. The general hypothesis is that those aspects 
of communication which indicate or facilitate frequent 
interaction among incumbents of interdependent roles will 
be positively associated with the organization’s integra- 
tion. Data concern the communication of nursing personnel 
in the community hospital with their supervisors and 
others. 

Data were secured by means of a closed-answer ques- 
tionnaire administered to a stratified sample of nonsuper- 
visory nursing personnel (196 staff nurses, 140 practical 
nurses, and 203 aides and orderlies) in ten community 
hospitals in Michigan. Associations between measures of 
communication and integration are indicated by Spearman 
rank correlation coefficients, the ranks representing the 
mean response of nursing groups in each of the ten hos- 
pitals. Separate tabulations are made for personnel in 
each of the three nursing categories: staff nurses, prac- 
tical nurses, aides and orderlies. 

The communication of nursing supervisors with their 
subordinates (the mode or style of communication, the 
amount, and the frequency of talking about given topics) is 
considered, as well as the concentration of communication 
in formal channels and the relative amount of communica- 
tion in vertical channels (between persons at different 





organizational levels) as against horizontal channels (be- 
tween persons at the same organizational level). Commu- 
nication variables are related to three types of integration: 
normative integration, or the degree to which behavior 
conforms to standards, functional integration, or the de- 
gree to which group members are linked to one another by 
exchanges of services, and communicative integration, or 
the degree to which members of the group are linked by 
shared meanings. Normative integration is indicated by 
judgments of the role performance of nursing staff mem- 
bers, functional integration by an index of coordination of 
jobs within the nursing staff, and communicative integra- 
tion by measures of consensus, lack of tension among 
nursing staff members, and commitment of nurses to their 
work group. 

It is shown that the frequency with which supervisors 
employ certain modes of communication (e.g., giving in- 
formation and explanation, expressing appreciation) is 
related not only to subordinates’ judgments of the adequacy 
of their supervisors’ role performance, but also to the 
extent to which task communication is concentrated in 
formal channels. Concentration of task communication in 
formal channels is positively associated with the adequacy 
of the nursing staff’s performance and its coordination and 
negatively associated with tension between nursing classi- 
fications. The relative amount of communication in ver- 
tical channels as against horizontal channels is positively 
associated with adequacy of the nursing staff’s perform- 
ance and coordination and negatively associated with ten- 
sion between nursing classifications. 

Consensus among staff nurses is shown to be positively 
related to the frequency with which their supervisors 
employ facilitative communication, the frequency with 
which staff nurses talk with superiors, and the relative 
concentration of task communication in formal channels. 
Commitment of staff nurses to their work group and the 
team that treats patients is positively associated with the 
frequency with which their superiors employ facilitative 
communication, the frequency with which staff nurses talk 
to superiors, and the relative amount of their communica- 
tion across organizational levels. 

Although the general pattern of correlations supports 
the hypothesis that frequent communication between supe- 
riors and subordinates promotes social integration, there 
are notable variations, depending on the topic of. communi- 
cation and the particular nursing category whose commu- 
nication is studied. In general it seems that the patterns 
of communication which facilitate integration in a bureauc- 
racy will depend on the organization’s objectives and 
technology and on the skill level and degree of interde- 
pendence of its personnel. 

Microfilm $2.75; Xerox $7.20. 151 pages. 


A STUDY OF 
VERTICAL SOCIAL MOBILITY 


(L. C. Card No. Mic 61-1115) 
Wilson Keith Warner, Ph.D. 
Cornell University, 1960 


The problem of this study was the consideration of ver- 
tical social mobility. Intergenerational status comparisons 
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were made for level of living, occupation, and education, 
with attention being directed to the amount, direction, and 
distance of mobility, and to some of the relationships of 
status to mobility. 

A theoretical model, based on literature in the field, 
was presented from which hypotheses were advanced. 

The three major ideas of the model were: (1) status per- 
petuation, the tendency toward perpetuation of status levels 
or restriction of mobility, (2) status advantages, the tend- 
ency for higher status to be associated with more ability 
and likelihood of maintenance or increase of status level, 
and (3) status equilibration, the tendency for discrepancies 
in status levels to be reduced or removed. Model tables 
were presented in which the cells were labeled to indicate 
the relationship between the analysis and theory. 

The data came from a sample of rural farm families in 
Cattaraugus County, New York State, for which there were 
188 schedules. The information pertained to the respond- 
ents, their parents, and their children. Thus the status 
levels of three generations were compared. 

Some of the problems of data and measurement for 
study over more than one time period were recognized. 
These were obtaining the data, their comparability for two 
time periods, validity of the measures, ranking of the 
variables, and the nature and number of strata. 

Two primary methods of dividing the strata in the 
tables were employed. One emphasized the approximation 
of similar proportions of cases in the strata, while the 
other used different ways of drawing the same cutting 
points on the variable for both generations. In addition, 
alternative tables with two and five strata were presented 
for comparison with some of the basic three-strata tables. 

All of the alternative approaches were applied to edu- 
cational tables, but limitations of data suggested the ap- 
proximation of similar proportions for level of living and 
occupation. 

The alternative tables, except those with two strata, 
generally supported the hypothesis that there will be more 
mobility than immobility. All of the tables considered in 
relation to direction indicated more upward than downward 
mobility, and most indicated more short than long distance 
movement. 

Most of the educational tables indicated more high 
status immobility than downward movement, but most oc- 
cupational and level of living tables indicated the opposite. 

Half of the occupational and level of living, and almost 
all of the educational tables showed more middle status 
mobility than immobility. Most of the level of living and 
educational tables showed more upward than downward 
middle status mobility, but all occupational tables indicated 
the contrary. 

The majority of the alternative tables for the three 
variables showed more low status upward mobility than 
immobility. None of the occupational and level of living 
tables indicated more high status maintenance of position 
than low status upward movement, but two-fifths of the 
educational tables did. 

Most educational, half of the level of living, and a third 
of the occupational tables showed more high status immo- 
bility than middle status upward movement. All of the 
occupation and level of living tables and a majority of the 
education tables indicated more low status than middle 
status upward mobility. 

Differences in conclusions about mobility were ob- 
served as a result of varying numbers of strata, the use of 





the same cutting points rather than the same proportions 

for both generations, the relative size of the strata, and 

the rationale for choosing the cutting points for the tables. 
Microfilm $2.75; Xerox $8.20. 177 pages. 
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PREDICTORS OF FERTILITY: 
A COMPARATIVE ANALYSIS OF 
CHARACTERISTICS OF HUSBANDS AND WIVES 
RELATED TO FERTILITY BEHAVIOR. 


(L. C. Card No. Mic 61-700) 


Maria Davidson, Ph.D. 
New York University, 1960 


Adviser: Professor Charles F. Westoff 


This study attempts to determine whether 1) there 
exists a similarity between characteristics of brides and 
grooms with respect to their future fertility behavior and 
2) whether fertility behavior can be predicted equally well 
from characteristics of husbands as from those of wives. 

The first hypothesis was tested on data of a sample of 
engaged couples, collected by E. Lowell Kelly in the mid- 
1930’s. The hypothesis was partially confirmed; it was 
found that there exists a fairly strong similarity between 
social characteristics of brides and grooms, but a very 
slim relationship between their psychological character- 
istics. Since the Kelly sample is highly selective with 
regard to education and religion — the majority of the 
couples in the sample are college graduates and only eight 
percent are Catholics — generalizations are not warranted. 
Further research is needed for obtaining valid generaliza- 
tions. 

The second hypothesis is of major significance in this 
study, since confirmation of it would have important socio- 
logical, methodological and practical implications. This 
hypothesis was tested on data of the Kelly, Indianapolis 
and Princeton Studies. The findings are that total fertility, 
desired number of children and fertility-planning status 
can be predicted almost equally well from the character- 
istics of the husbands as from those of the wives. The only 
outstanding exception is completely planned fertility; 
in this case the predictive values of the characteristics 
of the husbands differ from those of the wives. Because 
completely planned fertility will probably be the most 
frequent type of fertility behavior in countries of Western 
civilization in the near future, it is recommended that 
fertility studies concentrate on this type of fertility 
behavior. Microfilm $2.75; Xerox $7.60. 165 pages. 
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A STUDY OF CERTAIN MATERNAL ATTITUDES 
INFLUENCING MOTHERS’ AVAILABILITY 
TO PUPIL WELFARE WORKERS 


(L. C. Card No. Mic 60-4642) 


Ronald Hirotoshi Ozaki, D.S.W. 
Washington University, 1960 


This study attempted to determine whether, and to what 
extent, certain maternal attitudes toward help and toward 
children’s symptoms influenced mothers’ availability to 
pupil welfare workers. 

Attitudes were conceptualized as collections of certain 
feelings and thoughts, consistently predisposing either 
overt or covert reactions to certain life situations. 
Feelings were conceptualized as being more transitory 
or impulsive predispositions to reactions. 

The particular maternal attitudes and feelings studied 
were the following: 

1. Mothers’ attitude toward help from pupil welfare 
workers. Collected under this attitude were two kinds of 
feelings: (a) Mothers’ feelings about getting help from 
pupil welfare workers; and (b) the mothers’ feelings about 
seeking help from pupil welfare workers, hereafter called 
feelings about getting and seeking help. 


2. Mothers’ attitude toward their children’s symptoms. 


Collected under this attitude were two kinds of feelings: 
(a) Mothers’ feelings of responsibility for, and/or in- 
volvement in their children’s symptoms, hereafter re- 
ferred to as mothers’ feelings of responsibility; and 

(b) the mothers’ feelings about doing something about their 
children’s symptoms, hereafter referred to as mothers’ 
feelings about doing something. 

The availability of mothers to pupil welfare workers 
was determined by whether the mothers had an evaluation 
of their situation completed by the pupil welfare workers.’ 

Certain statements of mothers accompanied by affect 
obtained in depth interviews were used as data. A random 
sample of sixty mothers whose children had been referred 
to ten pupil welfare workers by their teachers and prin- 
cipals during the first two months of the 1959-1960 school 
year, was used. 

The findings supported the following assumptions: 

(1) Mothers’ attitude toward help had a greater influence 
than mothers’ attitude toward their children’s symptoms, 
on mothers’ availability; and (2) mothers’ feelings about 
getting help had a greater influence than mothers’ feelings 
about seeking help, on mothers’ availability. However, the 
findings failed to differentiate between the influence of 
mothers’ feelings of responsibility and mothers’ feelings 
about doing something on mothers’ availability. 

The findings showed positive, substantial, and signifi- 
cant relationships’ between: (1) The mothers’ feelings 
about getting help and feelings about seeking help from 
pupil welfare workers; and (2) the mothers’ feelings of 
responsibility and their feelings about doing something. 

Irrespective of the mothers’ feelings,* more mothers 
were available than unavailable, shared than did not share 
necessary information, and kept more than two than kept 
less than two evaluation appointments. 

There was a positive, substantial, and significant re- 
lationship between the mothers’ feelings about getting help 
and their availability. 

There was a positive, small, and not significant rela- 
tionship* between the mothers’ geelings about seeking help 
and their availability. 





There were positive, almost negligible, and not sig- 
nificant relationships between the mothers’ feelings of 
responsibility and availability, and feelings about doing 
something and the mothers’ availability. 

The findings showed that there were positive, small to 
almost negligible, not significant relationships between all 
mothers’ feelings and mothers’ sharing of necessary in- 
formation; and positive, almost negligible, not significant 
relationships between all mothers’ feelings and the number 
of evaluation appointments kept by the mothers. 

The greater influence of feelings about getting help than 
other feelings on availability suggests that pupil welfare 
workers might, through educational programs, interpret 
and clarify their services to mothers, teachers and prin- 
cipals, and thus make known the possibility of getting help 
from pupil welfare workers. 


1. Completion of evaluation and discussion of findings 
were identical to availability because of the way these 
were conceptualized. 

2. For significance, the 5 per cent level was used. 
These relationships, however, were significant at the 
.1 per cent level. 

3. The mothers’ attitudes were, in essence, one of the 
feelings considered to be collected under them because of 
weightings given to feelings in conceptualizing attitudes. 

4. This relationship was not significant at the 5 per 
cent level, but was significant at the 10 per cent level. 

Microfilm $2.75; Xerox $4.80. 94 pages. 


PERSON PERCEPTION 
AND MARITAL SUCCESS 


(L. C. Card No. Mic 61-1244) 


George Peter Paulhe, Ph.D. 
Stanford University, 1961 


The purpose of this research is to correlate a number 
of indices of interpersonal perception with the reported 
marital success of 630 couples, and to test the significance 
of these perceptual indices in terms of a theoretical 
analysis of the marital roles of husband and wife. 

Since the motives which contribute to the selection of a 
spouse are presumed to be determinant of the manner in 
which the couple will conduct their subsequent relationship, 
a critical review of the principal contributions to the lit- 
erature on mate selection is undertaken as a means of 
identifying the issues and assumptions which have been 
involved in the current controversy in this area. 

Analysis of a few of the broad characteristics of the 
marital roles, and a theoretical interpretation of the sig- 
nificance of a number of perceptual indices provides the 
basis for the development of four hypotheses tested in 
this report. 

The research sample consisted of a group of couples 
whose marriages ranged from 17 to 23 years duration. 

The selection of Gamma as a measure of association be- 
tween the variables permitted an evaluation of the relative 
utility of the various perception indices as predictive 
devices, and provided a convenient statistic for a multi- 
variate analysis of some of these indices. Since the sample 
was of a highly select nature, the findings are not viewed 
as having universality. 
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The data consisted of questionnaire responses which 
included self-ratings: and spouse-ratings for ten person- 
ality traits, as well as a comprehensive inventory of 
specific behaviors and satisfactions associated with the 
marital relationship. 

The findings confirmed the following four hypotheses: 

1. The index of person perception most closely asso- 
ciated with marital success is the positive valuation of the 
personality of the spouse. 

2. Expressed marital success and positive valuation 
of the personality of the spouse are positively associated 
even where the couples rate themselves dissimilarly. 

3. The extent of association between positiveness of 
self-ratings and marital success will decrease as the 
degree of similarity between the couples’ self-ratings 
is reduced. 

4. Similarity between the subjects self-ratings and 
their ratings of their respective spouses is positively 
associated with the subjects’ marital success. 

The conclusions of this study while not having univer- 
sality, raise a number of significant questions. The first 
question raised was that of the utility and interpretability 
of the index latent similarity, i.e., the degree to which a 
couple rated themselves similarly on the personality 
traits. Interpreted as a measure of classical identification, 
this index was shown to correlate with marital success 
only when the ratings were controlled for positiveness. 
The common belief that identification is a characteristic 
of satisfactory human relationships was not substantiated 
by the findings. 

The same general evaluation might be said of assumed 
similarity, i.e., the degree to which the subjects rated 
themselves and their respective spouses similarly. 

The findings strongly suggest that this index is largely a 
measure of the effectiveness of the subjects as norm 
senders, rather than a measure of “empathy” as has been 
suggested by some writers. At best, these findings sug- 
gest that the relationship between the subject and object is 
more a determinant of the significance of this index than 
is a particular subjects “social sensitivity.” 

Finally, the study as a whole would appear to offer 
considerable testimony to the proposition that agreement 
based measures of interpersonal perception (i.e., those 
which rely upon similarity or differences between sets of 
ratings) while having the attraction of being difficult to 
manipulate by the subjects themselves, are perhaps too 
costly and ambiguous a means of developing the kinds of 
information they seek. 

Microfilm $3.25; Xerox $11.50. 252 pages. 


AN EXPLORATORY STUDY 
OF THE MOTHER SUBSTITUTES OF 
PRESCHOOL CHILDREN OF EMPLOYED MOTHERS 
IN SPOKANE, WASHINGTON. 


(L. C. Card No. Mic 61-1307) 
Joseph Bancroft Perry, Jr., Ph.D. 
Washington State University, 1961 
Chairman: T. H. Kennedy 


This study deals with the effects of different types and 
characteristics of mother substitutes upon the adjustment 





of preschool children of employed mothers in Spokane, 
Washington, in the spring of 1959. 

An area probability or cluster sample of blocks was 
drawn with the aid of a city map of Spokane. The data 
were collected by women who were residents of Spokane. 
They were collected during the period March 2, 1959 to 
May 7, 1959, and usable interviews were collected from 
104 employed mothers and 82 mother substitutes. The rate 
of refusal was 3.8 percent. 

Scales measuring adjustment in terms of nervous symp- 
toms, anti-social tendencies, and withdrawing tendencies 
were developed. The nervous symptoms and anti-social 
tendencies items met the requirements for Guttman quasi 
scales, and the withdrawing tendencies items met the 
requirements for a Guttman scale. The data were an- 
alyzed with the chi-square test of significance and the .05 
level of confidence was chosen as the point of rejection. 

The literature most directly related to this problem is 
that of the “maternal deprivation school.” Their position 
is that separation of young children from their mothers or 
permanent mother substitutes is damaging to the children. 
Some empirical literature supports the “maternal depri- 
vation school.” On the other hand, there is empirical 
literature which lends support to the view that separation 
of young children from their mothers or permanent 
mother substitutes is not necessarily damaging to the 
children. As a source of hypotheses, the position of the 
“maternal deprivation school” was used. 

Eleven hypotheses were tested. It was not possible to 
reject any of the hypotheses; consequently, the position of 
the “maternal deprivation school” was not supported by the 
data. An attempt was made to explain in part the lack of 
significant differences by presenting descriptive material 
about the employed mother--mother substitute relation- 
ship. On the basis of this material it was suggested that 
the character of the employed mother--mother substitute 
relationship might be one which insures that the children 
receive adequate care. 

Microfilm $2.75; Xerox $6.60. 138 pages. 


SOCIOLOGY, PUBLIC WELFARE 


THE RELATIONSHIP OF MASS MEDIA 
TO REPORTED DELINQUENT BEHAVIOR 


(L. C. Card No. Mic 61-1308) 


Erdwin Henry Pfuhl, Jr., Ph.D. 
Washington State University, 1960 


Chairman: Wallis Beasley 


As one portion of a larger study of the relationship 
between juvenile delinquency and a variety of sociological 
variables, this research is an investigation of the rela- 
tionship between interest in and exposure to crime and 
violence portrayed in movies, radio, television, and comic 
magazines, and the incidence of juvenile delinquency. 

This study stems from two basic considerations concerning 
this problem area: (1) the relative paucity of social re- 
search bearing on this specific question and the conflicting 
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conclusions reached in the existing research, and (2) the 
relative absence of concern in existing research for the 
role of intervening or contingent variables as they in- 
fluence the relationship of mass media and juvenile 
delinquency. 

The sample used in this study consists of 792 male and 
female high school students of three contiguous Washington 
state communities in the 10,000 to 40,000 population class. 
Data were gathered by means of a questionnaire admin- 
istered anonymously to these subjects in February, 1955. 
Delinquent behavior was measured by the technique of 
reported behavior employing a Guttman type scale. Rejec- 
tion of parents by the subjects and psychosomatic com- 
plaints of the subjects, both contingent variables involved 
in this study, were similarly measured by Guttman type 
scales. Statistical techniques employed in testing the 
assumed relationships of this study were the chi-square 
test for the significance of differences and the contingent 
coefficient. Alpha was set at .05. 

Three assumed relationships were tested in this study. 
The first stated: “Without controlling other variables, a 
significant, positive relationship will be found to exist 
between exposure to mass media and juvenile delinquency.” 
Following this and based on a reconceptualization of the 
Sutherland theory of differential association, plus consid- 
erations drawn from Hullian learning theory, two com- 
panion relationships were set forth. These were: 

(1) “A higher positive relationship will be found to exist 
between exposure to mass media and delinquency among 
youths having rejected their parents than among youth not 
having rejected their parents,” and (2) “A higher positive 
relationship will be found to exist between exposure to 
mass media and delinquency among youths displaying a 
high degree of psychosomatic complaints than among youth 
having few or no complaints.” 

Insufficient statistically significant data in support of 
these relationships coupled with inconsistent relationships 
between the variables of exposure to and interest in mass 
media and juvenile delinquency resulted in the rejection of 
each of these three assumed relationships. 

These data suggest the need for clarification and/or 
revision of the often repeated but unclarified position that 
the portrayal of crime and violence in the mass media of 
communication play a contributory role in the etiology of 
delinquent behavior. Indirectly, these data provide support 
for the position taken by the late Edwin H. Sutherland that 
mass media play a secondary role in the transmission of 
ideas, techniques and rationalizations for delinquent and 
criminal behavior. 

It is suggested that future research in this area include 
in the sample, youth from large, urban or metropolitan 
areas and institutionalized delinquents and that considera- 
tion be given to the reciprocity of the concepts of rein- 
forcement and identification and the ways in which these 
influence audience orientation to mass media content. 

Microfilm $2.75; Xerox $7.20. 152 pages. 





PUBLIC ASSISTANCE— 
A POSITIVE AND NORMATIVE APPROACH 


(L. C. Card No. Mic 61-846) 


Paul Thorieif Therkildsen, Ph.D. 
University of Colorado, 1960 


Supervisor: Associate Professor Grant N. Farr 


The purpose of this study is to evaluate the present 
public assistance program in Colorado and the United 
States by subjecting it to a value premise drawn from con- 
temporary political, economic, psychological and socio- 
logical thought. The analytical description is presented 
both quantitatively and qualitatively. It attempts (1) to de- 
termine the objectives intended by the United States Con- 
gress and the Colorado Legislature in passing public 
assistance legislation; and (2) to ascertain the nature and 
costs of Colorado’s program historically and currently. 

The Social Security Act authorizes federal grants-in- 
aid to states for blind persons, people over 65, children 
who have lost the support of a parent, and disabled persons. 
The present programs are a composite of federal and state 
law and policy. The costs are shared by federal, state and 
local governments. 

Cast in the mold of Protestant, individualistic morality 
and conditioned by the “natural laws” of social Darwinism, 
early Anglo-American welfare carried the stigma of “dole” 
and charity. Poverty was considered the “natural” out- 
come for the morally deficient whose lack of character 
and industry interfered with the achievement of ethically 
posited goals--self-sufficiency and personal independence. 
Welfare grants were provided for religious reasons but 
the amount of payment was just enough to keep body and 
soul together but not enough to disrupt the automatically 
functioning enterprise system or destroy the effectiveness 
of the economic whip--the threat of starvation. Efforts by 
collective action to tax the productive and give to the un- 
productive were considered interferences with the natural 
right of private property and the only result would be to 
impair the activities of the capable and motivated portion 
of the population and further pauperize the poor. 

The values of nineteenth century liberalism play a 
predominant role in the current approach to public assist- 
ance in the United States. They find expression in the 
current welfare policies of the means test--income and 
property limitations--rehabilitation by compulsion, sub- 
sistence aid at or below a minimum of decency and health, 
and eligibility determination. Administration involves 
resident requirements, age limitations, intrusions into 
privacy and control over living habits and family relations. 
As a result of its residual and temporary characteristics, 
public assistance as currently practiced carries the stigma 
of charity. 

When these policies and practices of public assistance 
are examined in light of contemporary thought, the result 
is one of failure. They strike at the heart of American 
political philosophy by denying the recipient his constitu- 
tional rights to liberty, equality and property. They are 
not consistent with political traditions of the dignity of man, 
his right to self-determination and fair opportunity. They 
contradict psychological principles which stress the needs 
of all men for security, self-esteem, independence and 
social approval. They reflect the economic doctrine of 
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laissez-faire and character deficiency and recognize the 
“economic whip” as an acceptable motivational force in 
an affluent society. 

Deeply rooted American democratic traditions and 
constitutional guarantees, widely acclaimed and factually 
supported economic theories, well established and com- 
monly accepted psychological doctrines about man’s 
nature, needs and motivations and a current analysis of 
social relationships in an industrial community all com- 





bine to indicate the desirability of a new orientation for 
public assistance. 

Features consistent with this value premise drawn 
from contemporary thought are: aid as a right, rehabili- 
tation by incentive, abolition of relative responsibility and 
residence requirements, a cash grant sufficient to provide 
the essential psychological as well as physiological needs, 
general revenue financing at the federal level, and exten- 
sive training and educational programs. 

Microfilm $6.95; Xerox $24.55. 545 pages. 
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A STUDY OF 
THE RELATIONSHIP BETWEEN 
SELECTED LANGUAGE VARIABLES 
IN EXTEMPORANEOUS SPEECH AND 
CRITICAL THINKING ABILITY 


(L. C. Card No. Mic 61-558) 


Lucy Mae Erickson Bergman, Ph.D. 
University of Minnesota, 1960 


Problem 

This thesis investigates the relationship of skill in 
critical thinking to certain language characteristics in the 
extemporaneous oral argument of college students. 
“Critical thinking ability” refers to those skills measured 
by the Watson-Glaser Critical Thinking Appraisal, “lan- 
guage” is defined in terms of selected linguistic forms and 
patterns, and “extemporaneous speech” refers to four 
minute “point of view” talks given after some preparation 
but with no manuscript for memorization or oral reading. 


Plan of Thesis 

The study includes two major related developments: 
(1) an experimental investigation and (2) a series of pre- 
liminary examinations which furnish the theoretical basis 
and the methodology for the investigation. 

The preliminary examinations include the following: 
(1) an investigation of present-day psychological literature 
for views on the relationship of language and reasoning; 
(2) a study of current theory on the nature of critical 
thinking and on ways to measure such behavior; (3) an ex- 
amination of linguistic and psychological literature for 
theories on the nature of language and on appropriate 
approaches to its study; (4) compilation of a list of lan- 
guage variables associated by speech text authors with 
effective extemporaneous speaking; and (5) a review of 
quantitative descriptive techniques available for language 
research, 

The investigation includes the following procedures: 
(1) administration of the Watson-Glaser Critical Thinking 
Appraisal to 454 undergraduate college students; (2) selec- 
tion of the 52 highest and the 52 lowest scorers to consti- 
tute Groups H and L; (3) gathering supplementary data on 
the subjects (sex, year in college, college of registration, 
ACE Psychological Examination and Cooperative English 
Test scores, and speech course mark); (4) recording and 








transcribing the four-minute “point of view” speeches to 
yield language samples; and (5) statistical testing of 17 
null hypotheses (using two-way classification system for 
analysis of variance method, t-test of difference of means 
of independent samples, and chi-square formulas) to as- 
certain whether certain characteristics of vocabulary and 
grammar vary systematically with critical thinking ability 
as defined by the Watson-Glaser instrument. 

Hypotheses tested include: Group H (High) does not 
differ significantly from Group L (Low) in: 


1. mean number of words emitted per minute. 
. mean type-token ratio. 
. mean characteristic “k” value. 
- mean number of words of single occurrence. 


- mean distance index of the most-frequently emitted 
word. 


mean number of syllables per word. 
mean number of monosyllables per 100-word unit. 
- mean number of polysyllables. 


- mean “trace” or “spur.” 


. number of subjects who exhibit variety in types of 
major patterns. 


- mean word length of statement-type major patterns. 
- mean number of minor patterns used as modifications. 


- mean number of minor patterns used as substitutes 
for Class 1 words. 


- mean frequency of Class 1 words. 


. ratio of the average number of words in pre- 
predicate positions to average word length of 
statement-type major patterns. 


16. mean number of coordinate connectives joining 
statement-type major patterns. 


17. mean number of different basic arrangements of 
statement-type major patterns. 


Results of the Investigation 
Hypotheses 1 and 17 are rejected at the .01 level. 
Subjects who perform well on the Watson-Glaser speak 
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more fluently in extemporaneous argument than do those 
who score low. The measure used in classifying basic 
arrangements of statement patterns is too gross to render 
important the finding that Group L subjects exhibit more 
variety than Group H subjects. All other hypotheses are 
accepted at the .01 level. 


Conclusions 
Findings show (1) extemporaneous speakers vary 

greatly in frequency with which the types of verbal be- 
havior studied are emitted, (2) these variables of vocabu- 
lary and grammatical flexibility and complexity are not 
associated with critical thinking ability, and (3) fluency is 
associated with critical thinking ability. Findings empha- 
size the need for extensive language analysis of effective 
extemporaneous speech to provide an empirical basis for 
speech text directives on language. 

Microfilm $5.35; Xerox $18.90. 420 pages. 


THE DRAMATIC NATURE 
OF THE ENGLISH MORALITY PLAY 


(L. C. Card No. Mic 61-387) 


Donald Arthur Borchardt, Ph.D. 
University of Utah, 1960 


Chairman: Dr. C. Lowell Lees 


Purpose. The purpose of this study is to analyze, in 
detail, the dramatic nature of the English morality plays 
of the fifteenth and sixteenth centuries. For the accom- 
plishment of this purpose, attention is focused on the dra- 
matic structure, character, action, dialogue and conflict 
of the plays. 


Limitations. A composite list of sixty-nine complete 
plays, which is considered representative of the morality 
type, was chosen for analysis on the basis of play selec- 
tions made by other scholars. There is no attempt to add 
new examples to this list. The primary concern is not to 
define the dramatic type or to criticize previous theories, 
but to analyze the dramatic nature of the morality play. 
There is no endeavor to relate themes to universal ideas 
or to themes that occur in other periods of dramatic 
history. 





Sources. Whenever possible, primary sources were 
used to obtain the most accurate, objective view possible 
of the morality. Many primary sources were made avail- 
able through J. S. Farmer’s student Tudor Facsimile 
manuscripts and the Malone Society Reprints. These 
sources were either photographs of the original manu- 
scripts or exact reprints. Other sources for duplicate 
copies were Three Centuries of Drama, a Micro Readex 
collection, and the Early English Text Society. Collections 
edited by Alois Brandl, Robert Dodsley, Alfred Pollard, 
John Manly, Harleian Miscellany, Percy Society, Jo- 
seph Adams and R. Warwick Bond supplied reprinted 
copies of plays not available in the original. 

Secondary sources were used for purposes of historical 
information, theory and evaluation. The most useful sec- 
ondary sources were Bernard Spivack’s Shakespeare and 

















the Allegory of Evil, Elbert Thompson’s The English 
Moral Plays, E. K. Chambers’ The Mediaeval Stage, 

W. Roy MacKenzie’s The English Moralities and John How- 
ard Lawson’s Theory and Technique of Playwriting and 
Screenwriting. a ai: te 























Method and Procedure. The analysis is made on the 
basis of structure. Examination is made of the beginning, 
middle, end and the plays are separated into separate in- 
vestigations of character, action, dialogue and conflict. 
These are related but independent aspects of structure 
which are divided purely for the purpose of analysis. 

The plays are not studied necessarily in chronological 
order, but as an entire group with occasional reference to 
chronological trends. The Roman drama and theories of 
modern playwriting are used for purposes of comparison 
and contrast. 


Conclusions. The detailed analysis of the dramatic 
nature of English morality plays in the fifteenth and six- 
teenth centuries reveals a transitional type of drama that 
was essentially experimental, somewhat capricious in 
spirit and immethodical in form. It is clear that the plays 
have far more theatrical variety and creative imagination 
than some scholars have previously pointed out or implied 
in simple definitions. A detailed study of the moralities 
makes a more compendious and inclusive description of 
the type possible: 





The play generally begins with a prologue for purposes 
of sermon, narration or exposition, develops a plot or 
theme based on moral conduct and arising out of reli- 
gious necessity, and ends in some form of religious 
expression. The conflict involves visible or invisible 
powers of Good struggling against visible or invisible 
powers of Evil. The action is generally continuous, 
unlimited in time, place or action, and ranges in length 
between the normal one-act and full-length play forms; 
it is composed of various types, usually theatrical, 
mainly for the purpose of arousing fear, pity, laughter 
and sometimes reverence or anger, and creating moods 
of a comical, serious or mixed nature. A variety of 
character types is portrayed: personifications, peas- 
ants, royalty, clergy and classical, historical, Biblical 
figures. The main character(s), however, is either a 
peasant or a representation of the human race, and 
sometimes a noble. The dialogue is colloquial, written 
in verse form, and primarily composed of religious 
language and classical allusions. 


Perhaps the most significant contribution made in this 
analysis, has been to challenge the preconceived notion 
that the primary function of the morality was to teach 
moral lessons. It has been discovered that such purposes 
were usually superficial. Any deviation away from moral 
instruction was gratifying entertainment for medieval 
audiences. Microfilm $2.80; Xerox $9.70. 213 pages. 
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THE CONTRIBUTIONS OF STANISLAVSKY 
AND THE MOSCOW ART THEATRE 
TO THE AMERICAN THEATRE 


(L. C. Card No. Mic 60-3739) 


Christine Emmie B. Hyams Edwards, Ph.D. 
New York University, 1960 


The great Russian actor, Michael Shchepkin, who was 
born a serf in 1788 and liberated with his wife and children 
by his admirers when he was thirty-four years old, founded 
the realistic school of acting in Russia. He urged the actor 
to speak in a natural tone of voice and to live his part. 
However, by the end of the century, his teachings were 
forgotten and the artificial declamatory manner of acting 
returned. 

It was in protest against this as well as the decline in 
production standards that Constantin Stanislavsky and 
Nemirovich-Danchenko founded the Moscow Art Theatre in 
1898. Stanislavsky was greatly influenced by Shchepkin’s 
teachings. As long as he lived, he never ceased to search 
for the means of creativity for the actor, and for an ap- 
proach to his role that would help him to achieve identifi- 
cation with the character. The result of his life-long work 
with the actor was the development of inner and outer 
techniques for the interpretation and execution of the role. 

A study of the recorded remarks and suggestions of 
actors and critics from Talma and Lewes through Irving 
and Ellen Terry down to Jefferson, Mansfield, Gillette, 
and Calvert in 1918 reveals remarkable agreement in the 
goals set up. They all express the importance of the 
imagination in helping the actor shape the character he 
is playing. Yet only Stanislavsky suggests concrete means 
for developing the actor’s imagination. Most of them sub- 
scribe to the belief that the actor should experience real 
feelings while on the stage, and that the actor should use 
his own experience to create these feelings. Mansfield 
and many others insist that the actor and the character 
must be fused into a single personality. No otic, however, 
except Stanislavsky has put down explicit directions for 
accomplishing all these objectives. The Stanislavsky 
system, in other works, offers a means to both the actor 
and the director for understanding the playwright’s inten- 
tion and the character he has created, and for interpreting 
and executing it in such a way as to present the life of a 
human being upon the stage. Lees, 

The members of the second generation of the Moscow 
Art Theatre carried on the tradition of the Stanislavsky 
system in America. Chief among these were Boleslavsky, 
Chekhov, Dayharhanova, Jilinsky, Ouspenskaya, and 
Soloviova. Their pupils have continued to use the system 
as actors, as directors, and as teachers of acting. Among 
the actors are Mildred Dunnock, Yul Brynner, Hurd Hat- 
field, Ford Rainey, Jane Rose and many others; among the 
teachers are Stella Adler and Lee Strasberg, who has in- 
fluenced a great many actors in the Group Theatre and the 
Actors Studio, and Sanford Meisner, who for many years 
guided the fortunes of the Neighborhood Playhouse School 
.of the Theatre; among the directors are Joseph Anthony, 
Harold Clurman, Vincent J. Donehue, Elia Kazan, 

Robert Lewis, Joshua Logan, and Boris Tumarin, all ad- 
mittedly profoundly influenced in their methods of working 
by Stanislavsky. 

One of the most recent evidences of the vitality of 
Stanislavsky and his system of acting is the arrival in 
New York on April 15, 1960 of Yuri Zavadski, head of the 








Mossoviet Theatre in Moscow and a director under Stanis- 
lavsky’s guidance until the great man’s death in 1938. 

Mr. Zavadski is here under the cultural exchange program 
with the Soviet Union on the invitation of the Institute for 
Advanced Studies in the Theatre Arts for whom he will 
direct a play with professional American actors. He has 
chosen Chekhov’s The Cherry Orchard because it presents 
Stanislavsky’s life of the human spirit on the stage. 
Mr. Zavadski said that he felt that Stanislavsky’s method 
is not thoroughly understood in the United States.’ 








1. “Stage Director in Soviet is Here,” The New York 
Times, (April 15, 1960), p. 10. 
Microfilm $6.40; Xerox $22.75. 503 pages. 


STUTTERING THERAPY IN PRACTICUM 
(L. C. Card No. Mic 60-6227) 


Merydith Edmunds Evans, Ph.D. 
University of Utah, 1960 


Chairman: Boyd V. Sheets 


Chapter one is an introduction to the problem and in- 
cludes: Historical Background, Integration of theory, 
(Dysphemic Theories, Breakdown Theory), The Repressed 
Need Hypothesis, Resume of Psychoanalytical Theory. 

Chapter two is a profile of a stutterer: Incidence of 
Stuttering (Incidence and Prevalence of Stuttering), The 
Person Who Stutters (Personal Characteristics, Case 
History Data, Diseases and Allergies, Speech Development, 
Sibling Relationships and Ordinal Position in the Family), 
Physiological Findings, Personality Adjustment The 
Moment of Stuttering. 

Chapter three is a Resume of Therapies and includes: 
Iowa Development, Bryng Bryngelson--Voluntary Stuttering 
and The Objective Attitude, Johnson’s Perceptual and 
Evaluative Orientation, Van Riper--Cancellations, Pull 
Outs and Preparatory Sets, The Treatment of Stuttering in 
Children, Introduction to Psychoanalytical Therapy, The 
Treatment of Stuttering, and Relationship of Speech 
Therapy to Psychotherapy. 

Chapter four is a Preface - The person who possesses 
the speech problem and included: Background Information 
Concerning the Speech and hearing clinic activity, The 
world of the stutterer-therapists’ manual in practicum .. . 
Description of the Stutterer, Helping the person who pos- 
sesses the speech problem (Mirror work, Clinical Auto- 
biography, Eye Openers), Learning more about human 
behavior, (Mental Mechanisms, Identification, Rationaliza- 
tion, Projection, Repression, Compensation, Avoidance, 
Denial, Sublimation Intellectualization, Fantasy), Reduc- 
tion of Feared Situations, (Advertising stuttering, Clinical 
demonstrations, Social situations), Clinical Disciplines 
(Fulfillment of assignments, Individual conferences, Group 
action), Role of the Therapist (Role playing, Psychological 
Barrier Situations), Secondary Reactions to Speech, Be- 
coming Aware of How Much We Stutter (Tallying, Eye con- 
tact, Mirror work for symptomatic reactions, Recordings), 
Modifying the Speech Block, & What others should know 
about speech problems. 

Microfilm $3.05; Xerox $10.60. 234 pages. 
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A RHETORICAL STUDY 
OF CERTAIN PAULINE ADDRESSES 


(L. C. Card No. Mic 61-1169) 


Desmond Ford, Ph.D. 
Michigan State University, 1960 


Major Professor: Kenneth G. Hance 


This study examines seven typical discourses of the 
Apostle Paul--namely 1 and 2 Thessalonians, 1 and 2 Co- 
rinthians, Galatians, Philippians, and Philemon. As ad- 
dresses conceived to meet emergency situations, and being 
originally read aloud to Christian congregations as public 
speeches, these epistles are rhetorical rather than literary 
in nature, and have been analyzed as such according to the 
appropriate classical canons. 

Chapters one and two sketch time-and-place factors, 
with special emphasis upon the main currents of first 
century thought in the realms of government, philosophy, 
ethics, religion, and education. In the third and fourth 
chapters, the life and influence of the Apostle are re- 
viewed; and specific attention is paid to the factors which 
shaped Pauline oratory. The analyses of the discourses 
according to standard criteria of invention and arrange- 
ment constitute chapter five, while consideration of Paul’s 
style is reserved for the chapter which then follows. 
Because a primary objective of the investigation has been 
to evaluate Paul’s manifestation of ethos, and to compare 
it with the ethos recommended by recent homiletic theory, 
an entire chapter, the seventh, has been devoted to this 
phase of the study. Chapter eight is an inquiry into the 
relevance of Paul’s ethical values for modern communica- 
tion, and the concluding chapter summarizes the foregoing 
and evaluates Paul’s contribution to rhetoric. 

The analyses revealed that while Paul was too much of 
an individualist to conform in every way to the patterns of 
presentation recommended by the classical rhetoricians, 
on the whole his discourses do exemplify the chief require- 
ments of Attic oratory. The epistles show the Apostle to 
have been resourceful in invention, with the evidences of 
his logical and psychological powers manifest in each 
address. It is, however, in his revelation of ethos that we 
find Paul’s distinguishing characteristic. He ever con- 
veyed himself, not ideas merely. Probably no other dis- 
courses of antiquity or modern times are so reflective of 
the competence, virtue, and affections of the orator con- 
cerned as the Pauline epistles. The Apostle thus exem- 
plifies both the modern homiletic stress on the preacher’s 
incarnation of truth, and Quintilian’s conception of the 
“good” orator. It is in this exemplification of the ancient 
classical dictum and the modern homiletic concept that the 
Apostle’s chief contribution to rhetoric consists. He re- 
minds us anew that “as a rule we trust men of probity 
more, and more quickly, about things in general, while on 
points outside the realm of exact knowledge, where opinion 
is divided, we trust them absolutely.” 

The consideration of the ethical decline in major areas 
of modern communication also suggested that the ethical 
factors which enabled Paul in a morally degenerate age to 
influence beneficially his own world and all subsequent 
culture are urgently required by our own civilization if 
modern communication is not to duplicate certain unsavory 
trends of the Sophistic tradition. 

Microfilm $7.15; Xerox $25.45. 561 pages. 





A HISTORY OF 
ANTHOLOGY TELEVISION DRAMA 
THROUGH 1958 


(L. C. Card No. Mic 60-6879) 


William Kenneth Hawes, Jr., Ph.D. 
University of Michigan, 1960 


This dissertation is a history of anthology television 
drama from its beginnings through 1958. It has four pur- 
poses: (1) to record the history of anthology television 
drama and to show the struggle between radio and film 
influences for dominance over anthologies, (2) to trace 
the contributions of producers and directors to anthology 
television dramas, (3) to investigate the changes in the use 
of adaptations and original dramas presented in antholo- 
gies, (4) to examine the influences of the audience on 
anthology television dramas. 

The sources of this study consisted of reading approxi- 
mately three thousand articles published in various books, 
magazines, and newspapers. There are six chapters con- 
cerning history, producer-directors, authors, and public 
reception of anthology television drama. 

The summary and conclusions of this study indicate 
that although the history of television drama dates from 
1928, the history of anthology television drama dates back 
to 1939, when the National Broadcasting Company’s W2XBS 
presented Aaron Hoffman’s “The Unexpected,” the first of 
several plays which were performed on Sunday evenings. 
The history of commercially sponsored anthology tele- 
vision drama began on May 7, 1947, when Kraft Television 
Theatre presented “Double Door” by Eleanor Wilson. 
Kraft Television Theatre was also the longest running 
dramatic anthology, lasting over eleven years. 

The number of anthology programs investigated for 
this study amounts to over seventy-five; but these dra- 
matic anthologies merely represent the hundreds of an- 
thologies which have appeared on television since 1947. 
The frequency and length of productions on dramatic an- 
thologies have varied considerably. Generally speaking, 
most of the major anthologies have borrowed formats from 
radio, production techniques from motion pictures, and 
dramatic content from the stage. Most of the major an- 
thologies considered here were presented live from New 
York City; but most dramatic anthologies are now on film 
or video tape and produced in Hollywood. 

Both adaptations and original dramas have been preva- 
lent since the late thirties. The ten years from 1948 to 
1958 might be divided into approximately three periods: 
(1) 1948 to 1952, a period dominated by adaptations; 

(2) 1952 to 1956, a period dominated equally by adaptations 
and original dramas, especially those which emphasized 
character studies; and (3) since 1956, a period dominated 
by original dramas, especially those which emphasized 
action and scope. Both kinds of dramas have been pro- 
duced by the world’s great artists, including producers, 
directors, writers, actors, and technicians. 

Many of these presentations have had big budgets and 
large audiences. Sponsors, the networks, the public, the 
critics, and other groups have generally supported an- 
thology television dramas warmly, especially until recent 
years. Now anthology dramas are in a state of recession. 
Anthologies have been supported by the nation’s wealthiest 
manufacturers. Costs have risen about eight to ten times 
since 1948; but the regular viewing audience potential is 
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thirty to forty times what it was in 1948. Although the 
individual viewer has required few restrictions on these 
dramas, several groups both inside and outside the tele- 
vision industry have imposed many restrictions on them. 
Nevertheless, during the past thirty or forty years the 
mass audience has become more tolerant toward contro- 
versial subjects for anthology television dramas. 
Microfilm $4.85; Xerox $17.10. 377 pages. 


THE RHETORIC OF DEFENSE: 
A STUDY OF THE TACTICS AND TECHNIQUES 
OF REFUTATION IN 
PRESIDENT FRANKLIN D. ROOSEVELT’S 
SPEECHES IN HIS THREE CAMPAIGNS 
FOR RE-ELECTION. 


(L. C. Card No. Mic 60-6375) 


Ben Walter Hope, Ph.D. 
The Ohio State University, 1960 


The intensity of the attack against President Franklin 
D. Roosevelt, the extent of his campaigning in defense of 
his Administrations, and the success of that campaigning 
make his practices in defense--cr in “campaign refuta- 
tion” --a matter of interest and of significance. Moreover, 
the preliminary drafts of his campaign speeches in. the 
Franklin D. Roosevelt Library at Hyde Park provide 
students the rare opportunity of examining a speaker’s 
choices among techniques, and his development of his 
techniques. This study of the speeches and the drafts at- 
tempts to answer the question: How did President Roose- 
velt deal with, or “refute,” opposition charges in his three 
re-election campaigns ? 

The study reviews the Republican attack in each of the 
three campaigns, describes in summary form Roosevelt’s 
replies to that attack, and then discusses in detail the 
“tactics and techniques” of refutation employed in his 
major speeches. Four speeches are examined in detail: 
the 1936 speeches at Syracuse and Pittsburgh, and the 
opening speeches of the next two campaigns, the speech at 
Philadelphia in 1940, and the speech to the Teamsters’ 
Union in 1944. 

Roosevelt’s practices in campaign refutation are sum- 
marized in six generalizations. 

1. Roosevelt’s refutation is directed to opposition 
charges, not to proofs. His refutation does not “destroy,” 
but ignores, the opposition’s evidence and argument, and 
treats its charges as unsupported false assertions which 
he uses “counter-argument” to disprove. 

2. Charges to which reply must be indecisive or de- 
fensive tend to be evaded or answered indirectly, without 
statement of the charge. Certain major Republican charges 
were never acknowledged by Roosevelt, though his speeches 
give his answers to them; other important charges were 
stated and answered explicitly only in the opening speeches 
of the campaigns. 

3. When a charge is stated, it is attacked, or is in 
some way turned against the opposition, or is accompanied 
by attack on the opposition record. 

4. Dangerous charges are attacked, or answered, or 
both, before they are stated. In the opening speeches of 
his campaigns, when Roosevelt had to meet directly dan- 





gerous opposition charges, he avoided defensiveness, and 
minimized his burden of rebuttal, by an “approach” to his 
direct refutation in which he took the offensive against his 
critics and gave or implied in advance his reply to the 
charges. 

5. Charges are identified and stated to serve Roose- 
velt’s purposes in defense and attack. Roosevelt normally 
stated charges in ambiguous terms; he quoted a charge, 
or made it possible for the listener to identify the source 
of the charge, only when the charge was vulnerable to 
reply or could be used as a weapon against his opponent. 
He accordingly sought out the opposition’s more extreme 
charges; on occasion, he worded the charges in terms 
which emphasized their extremism, or stated them ina 
context which “diverted” them from their intended target. 

6. Proofs tend to be presented in ways which minimize 
the speaker’s burden of proof. Roosevelt seems to avoid 
transitions or phrasing which acknowledge a burden of 
rebuttal. He does not say “I will prove... ,” he says 
“the record will show ...”; he does not ask his audience 
to accept proofs, he asks them to “remember” the record; 
he does not use testimony, he presents “the plain facts.” 

The principal method employed in the study--the com- 
parison of the early and the later drafts of a speech-- 
proved useful, particularly by revealing Roosevelt’s 
choices between direct and indirect reply, and by pro- 
viding clear illustrations of this and other Roosevelt 
techniques. Microfilm $5.60; Xerox $19.80. 440 pages. 


THE EFFECTS OF 
INTERCOLLEGIATE DEBATING ON 
CRITICAL THINKING ABILITY 


(L. C. Card No. Mic 61-1535) 


Teddy Randolph Jackson, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Winston L. Brembeck 


The purpose of this experimental study was to deter- 
mine the effects of a season of intercollegiate debating 
(six to seven and one-half months) on critical thinking 
ability. 

The sample included 100 debaters and 147 nondebaters 
from nine colleges and universities. The Watson-Glaser 
Critical Thinking Appraisal was given on a pretest and a 
posttest, administered respectively at the beginning and 
ending of the intercollegiate debate season. The two 
groups in the sample were equated on the basis of grade 
point average, sex, major field of study, and year in 
college. 

Statistical tests used in analyzing the data were analysis 
of covariance, Kolmogorov-Smirnov two-sample test, chi- 
square test, and a test of significance of the difference 
between two means. 

The hypotheses tested in this study were: 

1. Does a season of intercollegiate debating signifi- 
cantly improve critical thinking ability ? 

2. Do participating schools differ in terms of changes 
in critical thinking scores? 

3. Is there a significant relationship between previous 
experience in debating and critical thinking scores? 
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4. Is there a significant relationship between grade 
point average and critical thinking scores ? 

5. Is there a significant relationship between class 
level (freshmen, sophomore, etc.) and critical thinking 
scores? 

6. Is there a significant relationship between propor- 
tion of debates won and gain in critical thinking scores? 

7. Is there a significant relationship between amount 
of participation in debating and gain in critical thinking 
scores? 

8. Is there a significant relationship between the sex 
factor and critical thinking scores? 


Findings 


1. The debaters in this study outgained the nondebaters. 


The difference between gains was statistically significant 
between the .05 and .01 level of confidence. An analysis of 
covariance yielded an F ratio of 8.20. 

2. There was a considerable difference among schools 
in the sample. Pretest total sample means ranged from 
66.82 to 79.29 (99 maximum). Debater pretests ranged 
from 70.64 to 81.50. 

3. Previous debating experience gave the students in 
this study a definite advantage. Those with previous 
debating experience, either in high school and/or college, 
had a mean pretest advantage of 5.43. AX” of 13.86 was 
significant at the .001 level. 

4. Students with a high grade point average (3.0 and 
above on a 4.0 scale), made significantly higher critical 
thinking scores. Pretest differences were significant at 
the .05 level. 

5. Juniors and seniors scored significantly higher on 
pretest scores than did freshmen and sophomores. AX? 
of 5.13 was significant at the .05 level. 

6. There was no significant relationship between suc- 
cess at winning debate contests and gain in critical thinking 
ability. Those who won over 80 per cent of their debates 
had a slightly higher gain, but it was not statistically 
significant. 

7. There was no significant relationship between 
amount of participation during the experimental period 
and gain in critical thinking ability. Those who partici- 
pated in over 20 debates registered a slightly higher mean 
gain, but it was not statistically significant. 

8. Men scored significantly higher pretest scores than 
women. The means were 74.84 and 70.04 respectively. 

On the total sample, men slightly outgained the women, 
but the gain was not statistically significant. The men 
debaters, however, significantly outgained the women de- 
baters. The difference was significant at the .05 level. 

§. Freshmen with high school debating experience had 
a great advantage on pretest scores over those without 
such experience. The means were 76.63 and 70.10 
respectively. 

10. Students who scored low on the pretest significantly 
outgained those who scored high. AX” of 21.67 was sig- 
nificant at the .001 level. 

Microfilm $2.75; Xerox $7.00. 146 pages. 





A LANGUAGE ANALYSIS OF 
THE TREATMENT OF THE CIVIL RIGHTS ISSUE 
BY THE PRESIDENTIAL CANDIDATES IN 
THEIR 1956 CAMPAIGN SPEECHES 


(L. C. Card No. Mic 61-1770) 


Thomas James Murray, Ph.D. 
University of Michigan, 1961 


The purpose of this study is to describe the language 
treatment of the civil rights issue by Eisenhower and 
Stevenson in their 1956 campaign speeches. Specifically, 
the primary aim is to test the following hypotheses: 


1. The candidates use more civil rights statements with 
noncontroversial and general subjects than with con- 
troversial and specific subjects. 


. The candidates use a greater proportion of civil rights 
statements with predicate orientation toward noncon- 
troversial and general subjects than toward contro- 
versial and specific subjects. 


. The candidates use a smaller proportion of clear 
civil rights statements with controversial and specific 
subjects than with noncontroversial and general 
subjects. 


. The proportion of clear civil rights statements which 
the candidates use with specific subjects and predicate 
orientation decreases as the attitudes of their lis- 
teners become more negative regarding increased 
federal concern for Negro civil rights. 


. The proportion of clear civil rights statements which 
the candidates use with specific subjects and predicate 
orientation is less on television than off television. 


. The candidates do not significantly differ from each 
other in the proportion of clear civil rights statements 
which they use with specific subjects and predicate 
orientation before different audiences or on different 
occasions. 


In order to test the hypotheses of this study, the fol- 
lowing steps were taken: (1) The civil rights statements 
from the campaign speeches of Eisenhower and Stevenson 
were collected from the New York Times. (2) The civil 
rights statements attributed to the presidential candidates 
were authenticated by checking with other sources. (3) The 
civil rights statements were classified according to sub- 
ject, orientation, and clearness as well as according to 
source, audience, and occasion. (4) The reliability of the 
classification was checked by using three trained coders 
in addition to the investigator. (5) The information re- 
sulting from the coding of the civil rights statements was 
placed on punched cards and the frequency of statements 
in relevant categories tabulated. (6) Tests of statistical 
significance were applied to the results. (7) The results 
were presented in thirty-six tables which give the fre- 
quency and percentage of compared categories of civil 
rights statements in terms of Eisenhower, Stevenson, and 
totals. 

The following general results are revealed inthis study: 


1. Eisenhower, but not Stevenson, used significantly 
more noncontroversial and general than controversial 
and specific subjects. 
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2. The candidates did not use a significantly greater 
proportion of predicate orientation toward noncontro- 
versial and general than controversial and specific 
subjects. 


. The candidates, especially Eisenhower, used a signifi- 
cantly smaller proportion of clarity with controversial 
and specific than with noncontroversial and general 
subjects. 


. The candidates, especially Stevenson, used a signifi- 
cantly smaller proportion of clear civil rights state- 
ments with specific subjects and predicate orientation 
before audiences opposed to increased federal concern 


for Negro civil rights than before unopposed audiences. 


. The candidates did not use a significantly smaller 
proportion of clear civil rights statements with spe- 
cific subjects and predicate orientation on television 
than off television. 


. The candidates did not significantly differ from each 
other in many respects, but in some important re- 
spects they did differ: (a) Eisenhower used a signifi- 
cantly greater proportion of noncontroversial and 
general subjects than did Stevenson. (b) Stevenson 
used a significantly greater proportion of controver- 
sial and specific subjects than did Eisenhower. 

(c) Stevenson used a significantly greater proportion 
of clear statements than did Eisenhower. (d) Eisen- 
hower used a significantly greater proportion of 
predicate orientation toward noncontroversial and 
general subjects before audiences opposed to in- 
creased federal concern for Negro civil rights than 
did Stevenson. (e) Eisenhower used a significantly 


greater proportion of noncontroversial and general 
subjects on television than did Stevenson. 


From the results of this study, the following conclu- 
sions are drawn: (1) The language treatment of the civil 
rights issue by the candidates was consistent with the 
campaign images which they adopted. (2) The language 
treatment of the civil rights issue by the candidates was 
less consistent with solving the civil rights problem or 
satisfying Negro or Southern voters. (3) The language 
treatment of the civil rights issue by the candidates can 
be evaluated favorably or unfavorably, depending on 
whether the point-of-view of the evaluator is that of ideal 
democracy or practical politics. 

Microfilm $2.75; Xerox $7.20. 153 pages. 


A HISTORICAL STUDY OF 
THE ORAL INTERPRETATION ACTIVITIES 
OF THE CIRCUIT CHAUTAUQUA, 
1904-1932. 


(L. C. Card No. Mic 61-403) 
Nydia Joan Reynolds, Ph.D. 
University of Southern California, 1961 
Chairman: Professor McCoard 


The Circuit Chautauqua began in the summer of 1904 
when Keith Vawter decided to take some professional 





entertainers to a group of towns for a week of cultural 
programs. In some of the towns the people had already 
experienced winter entertainments of speech and music, 
known as lyceums. Eventually many booking agencies, 
called bureaus, made contracts with groups of towns and 
provided musicians, public speakers, oral interpreters, 
and other entertainers who went from one location to the 
next on a progressive schedule. The Circuit Chautauqua 
lasted for approximately a week in each town. It provided 
the people with new ideas and a higher type of entertain- 
ment than they were able to provide for themselves. 

The Circuit Chautauqua was, therefore, an educational 
force because the smaller cities and towns which it served 
were isolated from the great centers of culture. At the 
time of its widest expansion the Circuit Chautauqua 
reached eight to ten thousand towns. 

Oral interpretation of literature (public reading) fig- 
ured prominently among the speech activities. Since the 
first twenty-five years of the twentieth century was very 
productive in oral interpretation, and since little investiga- 
tion of that period had been carried on previously, this 
study was made to determine the nature and scope of the 
oral interpretation activities of the Circuit Chautauqua. 
Such a historical study should have definite worth in 
viewing present practice in interpretative speech and in 
adding to the collected body of knowledge in the field. 

It was found that, as a rule, a major oral reader was 
scheduled on at least one day of the Chautauqua week, and 
minor readers appeared on more than half of the other 
days. Interpreters were often members of musical groups 
known as concert companies, but these interpreters were 
usually less able than those who gave complete programs 
individually. Approximately half of the major readers 
recited plays; others presented several shorter selections 
of various literary types; a few were make-up artists who 
gave stories or sketches. Although several modes of 
interpretation were employed, impersonation was the most 
prevalent one. 

Selections were not read from a book or manuscript 
but were invariably memorized. The material had to meet 
a rigid moral standard. Even though the quality of litera- 
ture chosen ranged from pieces of slight literary merit to 
selections from the greatest authors, the larger portion 
of plays and other works was chosen from currently 
popular and successful writers. 

A high proportion of the most prominent interpreters 
had received training in recognized professional schools 
of speech. When the Circuit Chautauqua began, oral inter- 
pretation in the United States was emerging from the 
elocutionary period. The elocutionary characteristics 
shown in oral reading were display of virtuosity in tonal 
range and in variety and number of gestures, display of a 
reciter’s personal charm at the expense of the author’s 
intended meaning, and often imitation of a teacher’s de- 
vices for performing a particular selection. The major 
interpreters of the Circuit Chautauqua cannot be said to 
be elocutionary as the term was popularly defined. On the 
contrary, they presented performances of high, artistic 
quality. However, many of the minor interpreters, those 
who traveled with musical groups and those who lasted for 
only one or two seasons, probably displayed some elocu- 
tionary characteristics. 

Finally, although the first twenty-five years of this 
century has been largely neglected, further attention to it 
would be justified in completing our knowledge of the 
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history of oral interpretation in America and in bettering 
our understanding of the art of communication. 
Microfilm $2.75; Xerox $9.45. 210 pages. 


ILLUSTRATIONS FROM 
THE ENGLISH BIBLE 
IN SELECTED ENGLISH RHETORICS 


(L. C. Card No. Mic 61-192) 


William George Robertz, Ph.D. 
University of Illinois, 1960 


The purpose of this thesis is to determine (1) what 
canons of rhetoric have been illustrated with passages 
from the English Bible, (2) the extent to which the English 
Bible has been used in rhetorics originally published in 
English, (3) what biblical passages have been cited for 
illustrative purposes, and (4) what English translations of 
the Bible have been used. A list of English rhetorics from 
1477 to 1954 was compiled from six major bibliographies 
on rhetoric. Of the 363 books examined, 114 by 91 authors 
included biblical illustrations. The use of illustrative 
passages from Scripture is presented in successive chap- 
ters on invention, arrangement, style and delivery. 

The selected rhetoricians use biblical illustrations to 
develop all of the classical canons of rhetoric. The com- 
pleteness of such illustration varies among the canons, 
however; style is by far the most fully developed, and 
arrangement the least. In invention, logical appeal is 
illustrated more than ethical or emotional appeal. In ar- 
rangement, all of the classical parts of a speech except 
the thesis are exemplified. In style, the Bible is cited to 
illustrate the kinds of style (plain, middle and grand), the 
qualities of style primarily determined by word choice 
(perspicuity, appropriateness and ornateness), and the 
characteristics of style primarily determined by word 
arrangement (sentence structure, decorum, energy and 
harmony). In delivery, Scriptures are quoted regarding 
voice, gesture and attitudes, and as readings for exercising 
various aspects of delivery. 

Approximately one-third of the English rhetorics ex- 
amined use biblical illustrations, ranging from three or 
less in forty-eight works to over 2000 estimated in 
Hervey’s text. With the notable exception of the period 
from 1681 to 1761, rhetorics from all periods studied cite 
scriptural examples; the Bible is quoted most often be- 
tween 1870 and 1920; since 1920, the fewest rhetorics, 
proportionate to the number published, cite Scriptures 
extensively, but at the same time, more texts quote the 
Bible incidentally than in the previous four centuries. 

The parts of the Bible most commonly cited are, in 
order of frequency, Hebrew literature (especially Psalms, 
Job, Proverbs), Paul’s speeches and letters, Hebrew 
prophets and Jesus’ teaching. By far the greatest number 
of illustrations cited are from speeches (by Jesus, Paul, 
Hebrew prophets, and others), and secondly from Hebrew 
poetry; other forms, such as history, furnish a small 
proportion of illustrations. Several passages are repeated 
by two or more rhetoricians, sometimes in the same con- 
nection, other times in different respects. 





The English version of the Bible greatly preferred by 
the selected rhetoricians is the King James version. 
Among the rhetorics in which the translations cited can 
be identified, at least sixty-five texts quote the Authorized 
version, usually commending it with respect to various 
rhetorical excellences, occasionally taking particular 
exceptions to specified parts of it. The King James Bible 
is the acknowledged standard for comparison with other 
versions, and is cited by ail rhetoricians who quote any 
Bible since 1611. It has virtually eclipsed all earlier 
translations, and continues to be the most quoted version 
in English rhetorics. Eleven other English translations 
of the Bible are also used. : 

Rhetorics by Dudley Fenner (1584), John Smith (1657), 
and George Hervey (1873) include scriptural examples 
extensively throughout; C. S. Baldwin (1905) cites the 
Bible exclusively. 

Biblical illustrations have been used to develop all of 
the classical canons of rhetoric, especially style. About 
one-third of the rhetorics published in English quote from 
one to hundreds of scriptural examples. These illustrative 
passages are taken most often from the King James ver- 
sion of speeches and Hebrew literature. For four cen- 
turies, passages from the English Bible have been used to 
illustrate English rhetorics. 

Microfilm $3.40; Xerox $11.95. 263 pages. 
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Daniel William Scully, Ph.D. 
The Ohio State University, 1960 


The purpose of this investigation was to search out the 
relation which Alfred Ayres (1834 ?-1902) had to the theory 
and the practice of speech and theatre in his own time and, 
incidentally, to suggest his influence upon later develop- 
ments. Ayres’s career drew upon his professional capaci- 
ties as ophthalmologist, actor, linguist and translator, 
orthoepist, verbalist, playwright and adapter, elocutionist, 
teacher and coach, public reader, author and editor, as 
well as theatre critic and correspondent. Because a 
Master’s thesis has already surveyed Ayres’s contribution 
to speech training, the present study focused on his critical 
fundtion relative to late nineteenth-century American 
theatre. 

Ayres, whose real name was Thomas Embley Osmun, 
was examined in terms of the theatre scene on both sides 
of the Atlantic and, also as a preliminary guide, the events 
which comprise his personal background; his apparent 
knowledge of theory and practice; his selection and appli- 
cation of the tools of his profession as he trained actors 
and public readers, himself included, and critically evalu- 
ated many theatre performances; his rejection of certain 
prevailing doctrines and practices; and developing out 
of this discrimination, which helped to bring forth a 
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revitalized elocution to serve the twentieth century, his 
rightful position in the annals of speech and theatre. 

Procedure related to Ayres’s application of principles, 
that formulate a theory for acting and for the delivery of 
language, in shaping a workable method to guide him as a 
theatre critic. Moreover, Ayres’s first book, on pronun- 
ciation, was selected for detailed analysis to supplement 
his theatre criticisms of vocal delivery and to note his 
method as a serious writer. Then too, the stage history of 
his most successful play, a dramatization of Jane Eyre 
which became a vehicle for the actress Charlotte Thomp- 
son, provided a focal point for examining the critical re- 
action afforded Ayres’s own literary output. Consideration 
was also given to the practice, by Ayres as a public per- 
former, of what he preached. 

As a teacher, Ayres worked with Steele MacKaye in 
support of a Free Conservatory of Art for America. 
Late during 1884, both men turned to private lessons; 
nevertheless, Ayres’s teaching and writing continued to 
propound training after the manner of the Paris Conserva- 
toire. Besides Madame Janauschek, to whom he taught the 
English language and for whom he translated and adapted 
plays in addition to coaching her in many roles, Ayres’s 
theatre pupils included E. H. Sothern, Rose Coghlan, and 
Nat C. Goodwin. Viewing interpretation as literary study 
by means of oral performance, Ayres handed down, through 
his pupils S..H. Clark and Maud May Babcock, an en- 
lightened elocution. 

Ayres rejected Delsartian practice which neglected 
mental to favor physical behavior. In analyzing emotion 
as a function of thought, he identified vocal modulation and 
bodily action as, respectively, audible and visible mani- 
festations of emotion. Therefore, tones and, to a less 
degree, gestures must respond untutored to the ideas ex- 
pressed, but emphasis and infiection and pause, because 
they contribute directly to the expression of thought, must 
be carefully calculated. 

Ayres observed in the dramatic profession of his time 
an urgent need to return to basic principles, which he 
associated with the Forrest-Cushman tradition in acting. 
He tried to reduce to fundamentals the unwieldy systems 
of delivery, which had been obscuring through mechanical 
detail the value of elocution. Even the foremost tragedian 
of the period, Edwin Booth, did not impress Ayres as a 
great dramatic artist. When other critics and scholars 
have been able to look back from the perspective gained 
by the passing of time, they have often tempered earlier 
adulation along critical lines which Alfred Ayres had 
drawn years before. 

Microfilm $5.75; Xerox $20.50. 452 pages. 
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The present study is the first detailed examination of a 
phase of American theatre history long neglected by the 
scholars. Although the activities of the Yiddish stage come 
under the heading of a foreign-language theatre, the pro- 
ductions and talents were an integral part of the New York 
theatre scene. This volume serves as an introduction to 
the New York Yiddish stage and attempts to clarify the 
origins of its efforts, particularly its Eastern European 
heritage. The early chapters investigate the Yiddish 
language, the nature of the religious prohibitions toward 
theatre, and the primitive theatrical efforts that existed 
within the confines of such restrictions, such as the Purim 
Shpils, wedding merrymaking, cantorials, and religious 
school productions. The evolution of the Yiddish actor is 
traced from the early Leytsim and Marshaliks to the more 
sophisticated Badkhonim and Broder Singers. Finally, the 
Enlightenment movement of the eighteenth century brought 
a new wave of Yiddish closet-dramatists and an increased 
desire to emulate theatrical activities of the non-Jewish 
world. Out of this restricted background, the first modern 
Yiddish production was attempted in 1876, largely through 
the efforts of a man who was a product of the Enlighten- 
ment, namely, Abraham Goldfaden. From 1876 to 1883, 
the new Yiddish theatre grew and flourished in Eastern 
Europe, until a censorship ban forced the troupes to mi- 
grate to the New World. Immediately, Yiddish theatre 
came to New York City, where it became a permanent part 
of the city’s cultural existence. For ten years, the original 
Yiddish troupes struggled for domination, until they finally 
broke the strict ties of their European heritage. Goldfaden 
was rejected, the former monopolist dramatists were 
subdued, and the older stars were forced to make room 
for new talents, such as Adler, Kessler, and Thomashefsky. 
Thus, by the end of the season of 1891-1892, the Yiddish 
theatre had begun to take over larger playhouses on the 
Bowery. Moreover, the two-company system had given 
way to three competing troupes. But most important, 
Jacob Gordin arrived on the scene with his new dramas 
of realism, and a theory of theatre closely allied with con- 
temporary European productions that would shape the next 
twenty-five years of the Yiddish theatre stage. 

Microfilm $7.80; Xerox $27.90. 616 pages. 
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THE PHYLOGENY AND ZOOGEOGRAPHY 
OF NORTH AMERICAN NATRIX 


(L. C. Card No. Mic 61-229) 


Joseph William Cliburn, Ph.D. 
University of Alabama, 1960 


This investigation involves a study of the morphologi- 
cal, physiological, ecological, and geographical charac- 
teristics of the thirty-one currently recognized North 
American forms of the genus Natrix, in ar effort to de- 
termine phylogenetic relationships. Data from over 4100 
specimens were obtained from personal examination, 
from correspondence with co-workers, and from over 200 
references. 

Natrix sipedon insularum is considered a synonym of 
Natrix sipedon sipedon, and Natrix sipedon engelsi a 
synonym of Natrix sipedon fasciata. Natrix clarki is ele- 
vated to specific rank, to include the subspecies clarki, 
taeniata, and compressicauda. 

No very close relationship is evident between Natrix 
and Seminatrix. Relationships of Natrix and Storeria, 
based on the intermediate positions of Natrix kirtlandi 
and Storeria storerioides, indicate the evolution of 
Storeria from Natrix. Relationships of Natrix harteri 
and Natrix valida with Thamnophis likewise indicate the 
descent of Thamnophis from Natrix. 

This investigation suggests the descent of North Ameri- 
can Natrix from two ancestral species which entered the 
continent from the Oriental Region of Asia by way of a 
land connection across the Bering Sea during the Paleocene 
or early Eocene. One gave rise to rigida, septemvittata, 
and grahami; the other to the remaining North American 
forms. 

During the Pliocene, North American Natrix was iso- 
lated into eastern and western populations, the latter 
developing into Natrix valida and Thamnophis. Kirtlandi 
moved into the prairie peninsula of the Middle West. Post- 
glacial dispersal of eastern Natrix was from two major 
centers. Harteri, erythrogaster, rhombifera, and grahami 
migrated from a center in the Coastal Plain of the north- 
western Gulf of Mexico. Other forms of eastern Natrix 
dispersed from the southeastern United States, where 
sipedon sipedon, sipedon pleuralis, and septemvittata oc- 
cupied the cooler uplands, and other forms inhabited the 
warmer lowlands. 

Seven fundamental types of dorsal color pattern are 
discussed, in phylogenetic order: (1) numerous very 
small, irregular dark spots, often inconspicuous; (2) five 
longitudinal rows of numerous small, dark, transverse 
spots, more or less connected with alternating spots; 

(3) four longitudinal rows of numerous small, alternating 
light and dark spots producing a checkerboard effect; 

(4) three longitudinal rows of enlarged alternating spots; 
(5) irregular transverse bands forming a single longi- 
tudinal row; (6) essentially concolorous; (7) longitudinal 
stripes. The evolution of patterns is discussed. Geo- 
graphical and sexual variations are also summarized, and 
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correlating geographical clines involving dorsal marks, 
subcaudals, and ventrals are demonstrated for many 
forms. 

North American Natrix occur primarily in the sub- 
humid and humid parts of the Lower Austral Life Zone. 
Harteri, cyclopion cyclopion, bogerti, confluens, fasciata, 
clarki clarki, sinicola, rigida rigida, and deltae are re- 
stricted to this zone, and eleven others have their primary 
distribution here. Of these, rhombifera rhombifera, 
erythrogaster erythrogaster, flavigaster, transversa, 
pleuralis, and grahami also occur in the Upper Austral, 
and taxispilota, floridana, pictiventris, compressicauda, 
and taeniata also occur in the Tropical Zone. Sipedon 
sipedon, septemvittata, kirtlandi, and neglecta are pri- 
marily centered in the Upper Austral, but also occur in 
the Transitional, and sipedon sipedon and septemvittata 
occur in the Canadian and Lower Austral Zones. None is 
restricted to the Upper Austral, and none has its major 
distribution in the Transitional and Canadian zones. Valida 
valida, isabelleae, werleri, blanchardi, and celaeno occur 



































primarily in the Tropical Zone. The first four of these 
are restricted to this zone, but celaeno may occur in the 
Upper Austral. 

Microfilm $4.25; Xerox $14.85. 330 pages. 


THE PHOSPHORUS-32 UPTAKE BY THE 
TESTES OF WHITE LEGHORN COCKERELS: 
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B. INHIBITION OF UPTAKE BY EXTRACTS OF 
LITHOSPERMUM RUDERALE. 


(L. C. Card No. Mic 60-6284) 


Robert Omer Creek, Ph.D. 
Indiana University, 1960 





The uptake of phosphorus-32 by the gonads of animals 
has been used for autoradiographic studies as well as for 
assaying gonadotrophic hormones. Much additional infor- 
mation has not been reported. For example, 1) How soon 
after administration do gonadotrophins exert a noticeable 
effect on the gonads? 2) When is the maximum stimulation 
reached? 3) How long do exogenous gonadotrophins con- 
tinue to stimulate the gonad? 4) What is the relationship of 
the phosphorus-32 uptake to the weight increases obtained by 
gonadotrophic administration? The phosphorus-32 uptake 
by the testes of White Leghorn cockerels was investigated 
in this study in an attempt to answer the above questions. 

The antigonadotrophic activity of extracts of the plant 
Lithospermum ruderale has been under investigation in 
this laboratory for several years. In conjunction with this 
problem, it was desirable to develop a rapid, in vivo assay 
method for testing the antigonadotrophic potency of various 
extracts obtained from the plant. Therefore, the inhibition 
of the phosphorus-32 uptake by testes of cockerels under 
gonadotrophic stimulation was studied. 
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Armour follicle stimulating hormone (FSH) and lutein- 
izing hormone (LH) were given in a single injection to 
1-3 day old cockerels. The time of administration prior 
to autopsy varied as did the time of phosphorus-32 in- 
jection. First, FSH and LH were given 24 hours before 
autopsy. The birds were given the isotope at various 
times prior to autopsy. It was found that the greatest 
gonadal accumulation of the phosphorus-32 occurred when 
the uptake period was 12 to 18 hours. However, the time 
between hormone injection and the radio-phosphate in- 
jection was variable in these experiments. 

Second, the gonadotrophins were given at various times 
before autopsy and 2, 6, 12, and 18 hour uptake periods 
were recorded. By performing a series of such experi- 
ments it was possible to study the effect the time of 
hormone injection relative to the phosphorus injection had 
on the uptake. It was observed that the maximum uptake 
occurred when the FSH or LH was given six to 12 hours 
before the phosphorus-32 regardless of the number of 
hours of uptake that was allowed. If the hormone was 
given 24 to 28 hours before the phosphorus-32, no in- 
crease over a control value was obtained. 

The radioactivity of the blood was determined after a 
single intraperitoneal injection of phosphorus-32. Blood 
samples were taken and counted various times after the 
administration of the isotope. The blood levels of radio- 
activity were high during the first hour after the injection. 
The level of phosphorus-32 plateaued by one hour and 
remained constant for 24 hours. Since it was concluded 
that the gonads were maximally stimulated by gonado- 
trophins six to 12 hours after administration of the hor- 
mones, and when the tracer was given during this period 
of maximum stimulation, the actively metabolizing gonads 
were able to take fullest advantage of the transitory high 
level of phosphorus-32. 

Various workers have reported on the effects of FSH 
and LH on the gonad weight. These workers usually in- 
jected the hormones over a period of days to produce 
weight changes. A single injection of hormone given rela- 
tively short times (six hours) before autopsy usually did 
not produce weight changes. Moreover, a single dose when 
acting for 12 to 36 hours did not produce consistent weight 
increases. The different dosage levels of hormone did 
not give a good differential effect with respect to gonad 
weight. The conclusion was that an increase in the 
phosphorus-32 uptake occurred before any weight changes 
were discernible after gonadotrophic administration. The 
percent of water in the gonads from treated birds was 
consistently higher than in control testes. This was true 
even when the gonadotrophins had acted for only one or 
two hours. The uptake of water by the gonads occurred 
as rapidly as the increased accumulation of phosphorus-32 
after hormone treatment. 

The single injection of hormone did not produce histo- 
logical changes in the gonads. From the information in 
the literature, it is probable that much longer treatments 
must be used to produce good histological changes. Thus, 
physiological changes (increased phosphorus-32 uptake) 
precede histological changes (cellular hypertrophy and 
hyperplasia) after gonadotrophic stimulation. 

Extracts of the plant Lithospermum ruderale given 
alone did not effect the uptake of phosphorus-32 by the 
gonad. However, when these extracts were administered 
with gonadotrophins, the increased uptake observed with 
hormone alone was inhibited. Graded dosages of Litho- 








spermum extracts were given, and the response was 
linear over the dosage range studied. This system proved 
to be an excellent one for assaying the antigonadotrophic 
potency of various extracts of the plant. Smaller dosages 
of the extracts were needed to inhibit the phosphorus up- 
take than were needed to inhibit the gonad weight in an 
in vivo test. Only two injections were required for the as- 
say, and an adequate assay can be performed in 24 hours. 
Microfilm $2.75; Xerox $5.40. 109 pages. 
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MEDICALLY IMPORTANT DIPTERA IN 
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Chairman: Maurice T. James 


An ecological study of the insects, especially those of 
medical and veterinary importance, conducted during the 
summers of 1954 and 1955 in the Columbia Basin near 
O’Sullivan Dam, had as its principal objective the determi- 
nation of insect occurrence and abundance at a time when 
the recent introduction of irrigation water was radically 
changing the environment. Data thus obtained are in- 
tended to serve as a base line for future comparative 
studies after further changes have taken place. 

Samples of the insect fauna were taken by bait trap, 
light trap, random netting, aspirator, and random larval 
collections. Emphasis was placed on the Diptera but, in 
all, 12 orders, 97 families, 218 genera, and about 300 
species were identified and tabulated. 

The following conclusions can be drawn: 


1. As water tables continue to rise, new or extended 
seepages and overflows greatly enhance breeding 
potentials of the medically important Diptera. 


. Of the Ceratopogonidae which breed in the Columbia 
Basin, Culicoides variipennis (Coq.) is probably the 
most common species, but Leptoconops kertészi 
Kieffer is the only one that readily bites man. 


. Only one black fly, Simulium vittatum Zett., breeds 
in the area studied. It was collected in appreciable 
numbers by bait trap, apparently the first record of 
Simuliidae taken by this method. 


. Four species of mosquitoes breed at sites within 
the five field stations. Aedes dorsalis (Meigen), a 
vicious day-time biter, breeds mostly in alkaline, 
organic salt-grass marshes. Culiseta inornata 
(Will.), a widespread spring and fall breeder, occurs 
in highly organic water in newly formed seeps or 
hoof prints. Anopheles freeborni Aitken breeds in 
environments which provide slow-moving, fresh 
waters with well established emergent vegetation. 
Culex tarsalis Coq., an abundant, ubiquitous breeder 
in all parts of the Basin, is often found breeding in 
association with the other three species. Anopheles 
freeborni bites mostly during twilight hours, 
whereas Culex tarsalis tends to bite just after dusk. 
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. Tabanus punctifer O.S. and Chrysops discalis Will. 
were the most commonly collected Tabanidae. 








. Blow flies, taken mostly by bait trap, were repre- 
sented predominantly by Phaenicia sericata 
(Meigen), Phormia regina (Meigen), and Eucalli- 


phora lilaea (Walk.). 


. Hilarella hilarella Zett., Sarcophaga l’herminieri 
(R.D.), and Sarcophaga cooleyi Parker were the 
most commonly trapped flesh flies. 

















. Hylemya cilicrura (Rond.), Fannia laevis Stein, 
Muscina assimilis (Fallén), and Muscina stabulans 
(Fallén) comprise the common Muscidae. 














The results obtained above suggest the following prob- 
able developments: 


1. Culicoides variipennis (Coq.) may assume some 
importance as a potential vector of the bluetongue 
pathogen. 





. The larvae and pupae of Simulium vittatum Zett. 
may become an important problem as a result of 
their attachment to concrete linings of drop struc- 
tures in the irrigation ditches and canals. 





. Larger populations of Anopheles freeborni Aitken 
may be expected as a result of an ever-increasing 
number of suitable breeding sites. 


. The establishment of Aedes nigromaculis (Ludlow) 
as a common breeder in some areas of the Basin 
seems probable. 

Microfilm $2.75; Xerox $6.00. 123 pages. 
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The respective toxicities of 15 chlorinated hydro- 
carbon and phosphate insecticides to the onion maggot 
adults Hylemya antiqua (Meig.), were determined by topi- 
cal application. The insecticides tested were methyl 
parathion, dimethoate, Diazinon (0,0-diethyl 0-(2-isopropyl- 
4-methyl-6-pyrimidinyl) phosphorothioate), parathion, 
Bayer 21/199 (Co-ral) (0-(3-chloro-4-methylumbelliferone) 
0,0-diethyl phosphorothioate), American Cyanamid 18133 
(0,0-diethyl 0-2-pyrazinyl phosphorothioate), trithion, 
American Cyanamid 18706 (0,0-diethyl-S-(N-ethylcarba- 
moylmethyl) phosphorodithioate), Thimet (0,0-diethyl S- 
(ethylthio) methyl phosphorodithioate), ethion, DDT, 
Guthion (0,0-dimethyl S-(4-oxo-3H-1, 2, 3-benzotriazine- 
3-methyl) phosphorodithioate), endrin, dieldrin and 
heptachlor. 

The results showed that of the insecticides tested 
methyl parathion, dimethoate and Diazinon were the most 
toxic to the onion fly. Heptachlor, dieldrin, endrin and 
DDT were the least toxic. 

A syringe-microburet which was modified for topical 
application and used to apply the insecticide solutions to 
the insect is described. 








Onion maggot adults from Michigan, suspected of being 
resistant to chlorinated hydrocarbon insecticides, were 
compared with a laboratory strain of onion flies for sus- 
ceptibility to dieldrin. The data confirmed that the flies 
obtained from Michigan were resistant to dieldrin. 

Experiments were conducted to determine the effect 
of different pre-treatment and post-treatment tempera- 
tures, various post-treatment relative humidities, age, 
sex, stage of development and site of application on the 
toxicity of dieldrin and ethion to the onion maggot adults. 

Pre-treatment temperature did not affect the toxicity 
of either dieldrin or ethion to the onion maggot adults. 
Post-treatment temperatures had a profound effect on the 
toxicity of both dieldrin and ethion to the fly. In general, 
the higher the temperature the greater the toxicity. Vari- 
ations in post-treatment relative humidity did not affect 
the toxicity of either dieldrin or ethion to the onion maggot 
adults. 

There was no significant difference in the effect of age 
on the toxicity of dieldrin and ethion to the onion maggot 
adults. Although greater kills were obtained with the 
older flies than the young ones, there was more natural 
mortality with the older flies. The lesser kills obtained 
with the younger flies were attributed to vigor resistance. 

Female flies were significantly more resistant to the 
action of dieldrin and ethion than the males. There was 
no significant difference in weight between female and 
male flies. It was suggested that the difference in re- 
sistance between female and maie flies may be a case of 
physiological resistance and worth investigating. The sex 
ratio of the onion fly was 55 per cent males to 45 per cent 
females. This was not statistically significant from a 
1:1 ratio. 

The onion maggot adults were less resistant to the 
action of both dieldrin and ethion than the second instar 
larvae, third instar larvae and pupae. Because at the 
doses used dieldrin was not effective against the second 
instar larvae, third instar larvae and pupae, no comparison 
could be made between these stages. The order of re- 
sistance in the stages of development of the onion maggot 
to ethion was pupa >third instar larva > and adult. 

Although there was no significant difference in the ef- 
fect of the site of application on the toxicity of dieldrin 
and ethion to the onion maggot adults, greater kills were 
obtained when ethion was applied to the mesonotum of 
individual insects than when applied to the dorsum of the 
abdomen. Microfilm $2.75; Xerox $5.20. 102 pages. 


A STUDY OF THE EFFECT OF 
GOITROGENS AND THYROID COMPOUNDS 
ON RESPIRATION RATES IN PLANARIANS 


(L. C. Card No. Mic 61-1128) 


Marie Magdalen Jenkins, Ph.D. 
The University of Oklahoma, 1961 


Major Professor: Dr. Harriet Harvey 


A study was made of the oxygen consumption of large 
planarians of the genus Dugesia. A preliminary experi- 
ment was performed to determine: a) whether or not the 
Warburg respirometer might be used successfully for 
measurement of the oxygen consumption of planarians, and 
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b) whether or not, in this species, a more or less constant 
level of metabolic activity would be established and con- 
tinue for a period of time sufficient for other experimental 
work. Observations were made on alternate days for a 
period of sixteen days of starvation after feeding, at 
temperatures of 17° C. and 22° C. 

In the second experiment a study was made of the ef- 
fect of goitrogens on oxygen consumption. Two concentra- 
tions of three different goitrogens were used on different 
groups of worms. Six groups of five worms each were 
used for each concentration. Measurements were made 
every second day for ten days. After the third measure- 
ment, three of the six groups of worms in each concentra- 
tion were returned to water for the final two measure- 
ments. Water controls were used. 

The effect of the thyroid compounds, thyroxine, tri- 
iodothyronine, and diiodotyrosine, were investigated in 
the third experiment. Two concentrations of each were 
employed. The Latin square treatment was used to pro- 
vide maximum randomization. Seven replicate experiments 
were performed. Oxygen uptake determinations were made 
on Day 0 in water, and on Days 1, 2, 4, and 6 in the ap- 
propriate thyroid compound. 

Subsequent to feeding, the oxygen consumption of groups 
of planarians was found to follow a pattern divisible into 
typical periods or phases: Phase A, initial rise; phase B, 
marked decline; phase C, constant minimum decline; and 
phase D, final rise. Although oxygen consumption at 22°C. 
was consistently higher than at 17° C., the same phases 
and pattern of decline were observed. 

The goitrogens thiourea and thiouracil were found to 
have no statistically significant effect. With phenyl- 
thiourea there was a marked initial depression, then a 
gradual return to normal levels followed by a significant 
rise. In the animals returned to water, oxygen consump- 
tion was not reduced to normal levels within four days. 

None of the three thyroid compounds was found to have 
any effect on the oxygen consumption of planarians under 
the conditions of the experiment. 

The Warburg respirometer was found to be adequate, 
under the conditions of the experiment, for measurement 
of oxygen consumption in planarians. Worms were not 
injured by the techniques employed. 

It was suggested that the depressant action of phenyl- 
thiourea might be ascribed to its ability to inhibit ty- 
rosinase, while the stimulatory effect might well be due 
to the toxicity of the goitrogen. 

Regulation of metabolic processes in invertebrates 
was discussed briefly. The suggestion was made that the 
same fundamental pattern of metabolic regulation is to be 
found throughout the entire animal kingdom. 

Microfilm $2.75; Xerox $3.60. 64 pages. 





NATURE AND EFFECTS OF 
DEFOLIATION OF JACK AND RED PINE 
BY THE JACK-PINE BUDWORM, 
CHORISTONEURA PINUS FREE. 
(LEPIDOPTERA: TORTRICIDAE), AND THE 
OCCURRENCE OF BUDWORM PARASITES 
AT PARTICULAR LOCATIONS WITHIN 
STANDS AND TREES. 


(L. C. Card No. Mic 61-574) 


Herbert Marvin Kulman, Ph.D. 
University of Minnesota, 1960 





In 1955 and 1956 the jack-pine budworm, Choristoneura 
pinus Free., defoliated several jack pine stands in northern 
Minnesota. In 1957 studies were initiated to investigate 
the ecology of the insect and the effects of its defoliation 
on jack and red pine. 

In jack pine stands that suffered light defoliation re- 
gressive trees were more heavily defoliated than pro- 
gressive and provisional trees. During periods of medium 
defoliation the crown classes were about equally defoliated. 
Medium and heavy defoliation in young pole-sized stands 
resulted in 2 to 6 per cent mortality in progressive and 
provisional trees and 9 to 13 per cent mortality in re- 
gressive trees. Very heavy defoliation caused 29 to 44 
per cent mortality. On larger trees defoliation was 
usually heavy in the tops and light in the bottoms. This 
defoliation pattern resulted in top killing in 65 per cent of 
the trees with tops 80 per cent defoliated and 43 per cent 
mortality with tops 70 per cent defoliated. 

Trees heavily defoliated in 1956 produced almost no 
staminate cones for 1959 whereas 30 to 60 per cent of the 
tips of non- or lightly defoliated trees produced 1959 
staminate cones. 

The effects of defoliation on growth, expressed in cross- 
sectional area, indicated that the summerwood production 
in the year of defoliation, 1956, and the springwood pro- 
duction during the following year, 1957, was greatly re- 
duced due to defoliation and that in some cases of heavy 
and very heavy defoliation, one or both of these ring areas 
were missing. The cross-sectional growth for the year 
of defoliation, 1956, was not correlated with defoliation 
classes, but they were correlated with growth during the 
following year, 1957, and for the 2 heaviest defoliation 
classes in 1958. In 1957 the light, medium, heavy, and 
very heavy defoliation classes underwent a growth reduc- 
tion of 40, 63, 90, and 98 per cent respectively. In 1958 
the latter 2 defoliation classes suffered a 46 and 80 per 
cent reduction. 

It was established that the budworm population on the 
terminal area of new growth was correlated with the 
average for the next 10 new growth areas and was about 
3 times heavier. 

The budworm was found boring in succulent twigs, 
cones, and in the fascicle sheath eating off the bottom of 
the needles, but they were not observed mining needles. 
Caged larvae consumed an average of 50 needles during 
the last 4 instars. Caged adults deposited about 90 per 
cent of their egg masses in 2 rows on the concave surface 
of needles. 

The jack-pine budworm was observed feeding on jack, 
red, white, and Scotch pine; white spruce; and eastern 
larch in northern Minnesota. Red pine was heavily in- 
fested with the budworm independently of jack pine in 1957. 
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Terminal growth of the understory red pine was corre- 
lated with defoliation intensity the year after defoliation, 
but not during the defoliation year. 

Seven species of parasites were reared from the jack- 
pine budworm that were not previously reported. Para- 
sitism by Phaeogenes hariolus (Cress.) and Itoplectis 
conquisitor (Say) was heavier on edge trees than on trees 
inside of stands. I. conquisitor parasitism was heaviest 
at the bottom of trees at the edge of stands and heavier on 
regressive than on progressive trees inside stands. 

Glypta fumiferanae (Vier.) parasitism was heavier on trees 
inside stands than on edge trees and was heavier in the 
middle and top portion of the edge trees than on the bottom. 
On small plantation trees this parasite was more common 
on staminate-cone-producing trees. 

Microfilm $2.75; Xerox $6.20. 127 pages. 














A STUDY OF THE EMBRYOLOGY 
OF THE COCKROACH, 
BLABERUS CRANIIFER BURMEISTER. 


(L. C. Card No. Mic 60-6230) 


Wesley Pratt Larsen, Ph.D. 
University of Utah, 1960 


Chairman: Albert W. Grundmann 


A relatively small amount of work has been done on the 
various aspects of embryology in the species of Blattodea. 
No ovoviviparous species of this primitive order has had 
its embryological history investigated. 

The primary objectives of this study were: 

1. To determine the embryology of the species 
Blaberus craniifer and to use the information gained to 
shed light on the phylogenetic position of the order to 
which it has been assigned. 

2. To determine if the development of B. craniifer is 
typical enough to be used for comparative studies with 
other Arthropods. 

3. To ascertain whether or not this ovoviviparous de- 
velopment varies appreciably from the oviparous and 
viviparous types found in other cockroaches. 

4. To reveal information on several problems in insect 
embryology about which there is a diversity of opinion. 
These are (a) The formation of the mid-intestine, particu- 
larly the germ layer or layers from which it arises. 

(b) The number of segments in the insect head. (c) The 
function of the pleuropodia. (d) The fate of the dorsal organ. 

5. To add to the knowledge of the species life history. 

6. To demonstrate the possibilities of using B. craniifer 
as a subject for experimental embryology. 

A colony of cockroaches was established during the 
summer of 1956 and has been maintained in screened 
aluminum cages in a room with a temperature of 723° F. 
Some of the females were “branded” on the wings and 
pronotum by means of a dental punch. A record was kept 
of the events in their life history. Other females were 
marked with red fingernail polish during copulation or at 
the time of fertilization of the eggs. At recorded time 
intervals the female cockroaches were anesthetized with 
ether andtheir cothecae dissected from their brood pouches 
and fixed. A developmental series of embryos was ob- 
tained from the time of fertilization to the time of hatching. 








In a study on the effects of X-irradiation on the em- 
bryos of Blaberus, an X-ray machine set at 250 killovolts 
and 15 milliamperes gave X-ray dosages varying from 
50 to 1000 roentgens to 26 gravid cockroaches containing 
developing embryos from 1 to 60 days old. After an in- 
terval of thirty days, embryos younger than 60 days were 
killed and fixed in Kahle’s solution. The older embryos 
were allowed to complete their development. Whole 
mounts and paraffin sections were made of those embryos 
which on gross observation appeared to be affected by 
ionizing radiation. 

The significant conclusions derived from the study of 
the embryology and life history of B. craniifer may be 
summarized as follows: 

1. The embryology of Blaberus is of a very generalized 
nature. Cleavage, gastrulation, segmentation, coelom 
formation, the distribution of appendages, and organology 
follow the pattern common to all Arthropods, but are es- 
pecially similar to those of the Onychophora-Myriapoda- 
Insecta complex. The embryology is ‘typical enough to be 
used for comparative studies. 

2. The ovoviviparous cockroach has more yolk and a 
longer period of incubation than the oviparous type. An 
intercalary segment, bilobed antennae, the peculiar ar- 
rangement of fused abdominal nerves, and the method of 
derivation of vitellophags reported for an oviparous cock- 
roach are non-existent in Blaberus. The ovoviviparous 
form differs from the viviparous type in possessing a 
thicker serosal cuticle, no adenopodia, and less prominent 
pleuropodia. 

3. The evidence from Blaberus development points to 
six head segments and the entodermal origin of the mid- 
intestine. The dorsal organ becomes enclosed in the 
anterior portion of the mid-intestine. The function of the 
pleuropodia appears to be the digestion of the serosal 
cuticle. 

4. The following observations, not previously accounted 
for in the life history, can now be submitted: 

(a) The incubation period of the egg is approximately 
90 days in length. 

(b) On the average, fertilization takes place 19 days 
after copulation. 

(c) The average time interval between broods is 23 
days. 

(d) Four broods are possible in the female life span. 

(e) The species appears to possess parthenogenic 
tendencies. 

5. Although the oothecal covering and the ovoviviparous 
habit limit the scope of some kinds of experimentation, 
Blaberus shows favorable possibilities for experimental 
embryology involving the developmental effects of radiation. 
The exploratory X-irradiation experiment of this study un- 
covered some pertinent facts. 

The younger the embryo, the smaller the amount of 
X-irradiation necessary to produce developmental effects. 
Dosages below 1000 roentgens may have a sterilizing effect 
on developing germ cells. 

Specific abnormalities displayed after irradiation were 
dwarfing, inhibited growth in certain areas, restrained 
ventrai flexure, and a change in the polarity of pleuro- 
podial nuclei. Microfilm $2.75; Xerox $5.80. 120 pages. 
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HYPOTHALAMIC NEUROSECRETION 
IN THE REFRACTORY AND 
POST-REFRACTORY PERIODS AND 
ITS RELATION TO THE RATE OF 
PHOTOPERIODICALLY INDUCED TESTICULAR 
GROWTH IN ZONOTRICHIA 
LEUCOPHRYS GAMBELII 


(L. C. Card No. Mic 61-1305) 


Donald Frederick Laws, Ph.D. 
Washington State University, 1961 


Chairman: Donald 8S. Farner 


In the fall, after the breeding season, many temperate 
zone species of birds pass through a refractory period 
during which the testes will not grow in response to long 
daylengths. This phenomenon is light-controlled. Previ- 
ous investigations suggest that gonadal responses are 
mediated by the hypothalamic neurosecretory system, 
which regulates the gonadotropic activity of the adeno- 
hypophysis. The seasonal changes undergone by the neuro- 
secretory system in the refractory and post- refractory 
periods should therefore yield valuable information on the 
mechanism of the annual gonadal cycle, when considered 
in conjunction with the testicular response to artificial 
photoperiods at different seasons. 

Preliminary morphological studies on refractory birds 
revealed lateral divisions of neurosecretory cells, lying 
between the supraoptic and paraventricular regions previ- 
ously described. Neurosecretory axons from this lateral 
area form tracts which pass to the median eminence. 

Birds maintained in outdoor aviaries and killed from 
May through September showed a pronounced increase of 
neurosecretion in the median eminence in late June, when 
testes regressed. This was accompanied by increases in 
the lateral tracts and lateral cell divisions described 
above, with visible reduction in size of cell and nucleus. 
Neurosecretion in the nucleus supraopticus was variable, 
but showed some increase with regression, and the cells, 
again, decreased strikingly in size. 

Birds killed in the field from September through De- 
cember initially possessed considerable quantities of 
neurosecretion in the eminence. A pronounced reduction 
occurred in mid-October shortiy before the earliest date 
at which positive testicular responses have been obtained 
experimentally. The lateral neurosecretory tracts con- 
tained material initially and at the end of the series, but 
were empty in late October and early November. The 
lateral cell divisions contained minimal quantities of 
neurosecretion in late October and early November, and 
cells and nuclei appeared larger at this time. Cells of 
the nucleus supraopticus contained variable amounts of 
neurosecretion, but cell and nucleus reached a peak of 
size, and presumably activity, in late October and early 
November. 

In studies of testicular response, birds were tested 
with 15-hour and 20-hour photoperiods from September 
through May. A positive response to light first appeared 
in late October and early November. In adult birds the 
rate of response to 15-hour photoperiods was initially low, 
but increased significantly over November-December. 
The response of first-year birds (i.e., birds born the 
previous season) to 15-hour photoperiods proved difficult 
to interpret. On 20-hour photoperiods, however, the tes- 





ticular growth rate was initially low, but increased sig- 
nificantly over November, December, and January to an 
apparent maximum for this daylength. Using 20-hour 
photoperiods followed by 20-hour dark periods the rate 
was as high in November as at any other time. 

It is suggested that during refractoriness a gona- 
dotropin-forming or releasing factor cannot be transferred 
from the axons of the median eminence to the portal capil- 
laries and anterior lobe in sufficient quantities to cause a 
testicular response. The inhibition at eminence level ex- 
presses itself histologically as an accumulation of neuro- 
secretion in the hypothalamus and a reduction in size of 
the cytoplasm and cell nuclei in neurosecretory regions. 
This inhibition sinks below an effective level for complete 
refractoriness in late October, while photoperiods are 
still long enough to cause some activity of the neurosecre- 
tory system, and cell enlargement. This activity is prob- 
ably associated with the phenomenon of fall gonadal 
recrudescence. The reduced rate of testicular response 
to 15-hour and 20-hour photoperiods in November- 
December is attributed to low-level activity of the in- 
hibitory process. 

Microfilm $2.75; Xerox $6.40. 135 pages. 


STUDIES ON THE CARYOPHYLLAEIDAE 
(CESTOIDEA) OF CATOSTOMUS COMMERSONI 
(LACEPEDE), WITH EMPHASIS ON THOSE 
FROM FISH NEAR ITHACA, NEW YORK, 
(TOMPKINS COUNTY), U.S.A. 


(L. C. Card No. Mic 61-1439) 


John Stanley Mackiewicz, Ph.D. 
Cornell University, 1960 





A sample of 625 fish representing four species of the 
family Catostomidae (suckers and buffalo fishes) was ex- 
amined for the presence of Caryophyllaeidae (Cestoidea). 
Of these fish, 500 were collected from localities near 
Ithaca (Tompkins Co.), Cleveland (Owego Co.), and Old 
Forge (Herkimer Co.), New York, U.S.A. The New York 
fish, with numbers examined and those infected in pa- 
rentpeses, are Catostomus commersoni (Lacépéde), 381 
(162); C. catostomus (Forster), 27 (6); Erimyzon oblongus 
(Mitchill), 52 (17); and Hypentelium nigricans (Le Sueur), 
40 (1). Also included were 68 preserved C. commersoni, 
from the Cornell University fish collection, from localities 
in 12 states and one province in Canada. In addition there 
were 5 C. commersoni from Michigan, and 38 C. com- 
mersoni and 14 H. nigricans from Pennsylvania. _ 

Seven species and one larval caryophyllaeid are de- 
scribed from C. commersoni near Ithaca, N.Y. The species 
are Glaridacris laruei (Lamont), G. catostomi Cooper, a 
new species each of Biacetabulum and Monobothrium, and 
three new genera. One of the new genera contains a second 
species designated as “sp.” for lack of mature worms. All 
of the worms, except one in a new genus, are in the sub- 
family Caryophyllaeinae. The one is provisionally placed 
in the Capingentinae pending further analysis concerning 
position of the inner longitudinal muscles as a subfamily 
character. 

Of the species previously reported from suckers I was 
unable to verify the presence of G. confusus Hunter, 
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B. infrequens Hunter, and Caryophyllaeus terebrans 
(Linton) in C. commersoni. G. oligorchis Haderlie was 
found in C. commersoni from South Dakota. G. inter- 
medius Lyster is regarded as a synonym of G. laruei 
(Lamont). 

The only non-caryophyllaeid cestode found was Pro- 
teocephalus sp., plerocercoid stage. The trematode, 
nematode, and acanthocephalan associates were not 
considered. 

For each of the species found in C. commersoni, data 
were presented under the following headings: Anatomy 
and Morphology, Site of Infection, Worm Burden, Seasonal 
Distribution, Host Specificity, Geographical Distribution, 
Iconography, Review of Records, and in the case of new 
species, Systematic Position. 

An attempt was made to reappraise all published 
records of caryophyllaeids from C. commersoni. Par- 
ticular attention was directed towards the records and 
illustrations of Van Cleave and Mueller (1934), which have 
been corrected. 

Of the caryophyllaeids studied, G. catostomi appeared 
to have the widest distribution, although G. laruei was the 
commonest species found in C. commersoni. The greatest 
number of caryophyllaeids in a single fish was 206; the 
cestode species being G. catostomi. There did not appear 
to be an effect of season on the incidence of infection of 
the species studied. 

Mixed infections of two species of caryophyllaeids 
occurred in 36 cases, of three species in 11 cases, and of 
four species in 4 cases. The presence of one species in 
a fish did not appear to affect the presence of another 
species. Most of the cestodes studied did not appear to 
harm the host. Exceptions were two of the new species 
which formed pits in the intestinal mucosa. 

Fish from lakes were generally more heavily infected 
and had more species of caryophyllaeid cestodes than 
fish from streams. It is believed that the lake habitat is 
more suitable for the intermediate host than is that of 
streams. 

Examples of apparent host-specificity were evident. 

In one stream habitat containing C. commersoni, H. 
nigricans, and E. oblongus, only C. commersoni was in- 
fected. In one lake habitat, infection with G. laruei and 
G. catostomi was significantly higher in o. commersoni 
than in C. catostomus. In both above cases it is believed 
that differences in the food habits and/or ecology of the 
fish hosts may be responsible for the host-specificity. 

There is much variation in the characters now used in 
the taxonomy of the Caryophyllaeidae. Life-history studies 
as well as those on the morphological development of each 
species are needed before the sources of variation can be 
understood. Microfilm $5.20; Xerox $18.45. 406 pages. 



































STUDIES ON THE ECOLOGY AND 
LIFE HISTORY OF THE COPPERHEAD, 
AGKISTRODON CONTORTRIX MOKESON 

(DAUDIN), IN OHIO. 


(L. C. Card No. Mic 60-6448) 


George Thomas McDuffie, Ph.D. 
University of Cincinnati, 1960 





It has been pointed out by several authors that there is 
a great need for detailed information on the life history 
and ecology of reptiles. Although some observations have 
been made on the copperhead, very little has been done on 
size, pattern and coloration, geographic range and home 
range, habitat selection, temperature preference, or ag- 
gregations, and no organized ecological studies have here- 
tofore been made on the copperhead in Ohio. By using a 
larger series of snakes than has been available to previous 
investigators, the author has been able to obtain a more 
accurate picture of the amount of variation in pattern, 
color and size of the copperhead in Ohio. By observing 
the same snakes in their natural environment over a 
number of months, the author has attempted tc fill some 
of the gaps in the knowledge of habitat and temperature re- 
lationships and the home range, and to shed new light on 
the little-understood phenomenon of female aggregations. 

Although observations were made throughout Ohio, 
most of the work of this investigation was performed in 
Shawnee State Forest, which is located in Adams and 
Scioto Counties in the southern part of the state. 

All the snakes collected were marked by clipping the 
subcaudal scales. Details of sex, size, color, pattern, and 
scalation were recorded for each specimen collected. The 
habitat was recorded for each capture and any associations 
with other reptiles were noted. The snakes were released 
either where they had been captured originally or in 
special study areas which were selected because of favor- 
able habitats. The study areas were visited as often as 
possible throughout the year. 

In 1958 and 1959 the temperatures of all snakes were 
taken with a rapid-reading rectal thermometer. Speci- 
mens collected by farmers in the region were noted for 
color, sex, size and pattern, after which they were re- 
leased in the study areas. Some gravid females were kept 
in captivity until after the birth of the young in order to 
study inheritance of pattern and number of young, and 
others were kept to study feeding habits and variations in 
temperament. The preserved copperheads in the major 
collections throughout Ohio were examined as a part of 
this study. 

The main conclusions based upon these ecological 
studies are as follows: 


1. Males grow longer than females. The longest male 
measured 42 inches in length, while the longest 
female was 31 inches long. The median length of 
adult males was 32 inches, while the median length 
for adult females was 26.5 inches. 


. The dorsal color pattern of the copperhead consists 
of a series of from 13 to 19 dark saddles on a 
lighter background. The considerable variation in 
shape and degree of perfection shown by these 
saddles has been recorded with reference to indi- 
vidual and population differences. About 78 per cent 
of the Ohio snakes examined had round spots on the 
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ground color between the saddles, a characteristic 
which has not been given much attention before. 


. Copperheads have two basic over-all color phases, 
the red and the gray. The red phase is more com- 


mon in males, being found in only two adult females. 


The color is dulled by the molt cycle, so that all 
color comparisons must be made on freshly shed 
snakes. 


. Copperheads occur only in unglaciated Ohio and in 
a few similar habitats. They may be extending 
their range by traveling up streams into glaciated 
Ohio. The characteristic habitats are rocky wooded 
hills near some kind of moisture. They seem to 
require moisture to shed their skins. Captives kept 
in dry cages are often unable to shed. 


. Copperheads return to the same dens each year. 
The dens are usually near the tops of rocky ridges, 
on the south side. 


. Gravid females are gregarious and often live to- 
gether in logs and slab piles. They travel very 
little and appear to eat sparingly. 


. Males have a greater range and travel more than 
females. Males are seen more often on the roads, 
and they leave the hibernation dens before the fe- 
males. Non-gravid females travel more than 
gravid females, but less than males. 


. Copperheads are nocturnal in summer and are 
most active between 7:00 p.m. and 1:00 a.m., at 
temperatures ranging between 25 to 29° Centigrade. 
They often select a habitat where this temperature 
range can be readily maintained. 


. Adult copperheads feed on nice and insect larvae. 
The young prefer cold blooded prey such as snakes, 
frogs, and lizards. 


. Evidence is presented which indicates that copper- 
heads may have a biannual reproductive cycle, and 
that they may sometimes breed in the fall. The 
young are born in the fall and number from three 
to ten. Males out-number the females at birth. 

Microfilm $2.75; Xerox $4.40. 85 pages. 


A HISTOLOGICAL STUDY OF 
INTEGUMENTAL TRANSPLANTS AMONG 
ORTHOPTERA(ARTHROPODA:INSECTA). 


(L. C. Card No. Mic 61-999) 


Philip Bone Morgan, Ph.D. 
Kansas State University, 1961 


Histological observations were made on the sub- 
cuticular activity of normal wound healing of the integu- 
ment of nymphs of the cockroach Periplaneta americana 
(L.) and the sub-cuticular activity that leads to the in- 
corporation or rejection of integumental transplants to 
P. americana nymphs from adults of the cockroaches 
P. americana, Blatta orientalis (L.), Panchlora nivea(L.), 
and Diploptera dytiscoides (Serv.); the walking stick 
Diapheromera velii velii Walsh; the mantid Stagmo- 




















mantis carolina (Johann.); and the cricket Acheta 








domestica (L.). 


The histological procedure consisted of fixation with 
modified Carnoy’s, the paraffin method of embedding and 
the use of isopropyl alcohol as a dehydrating medium. 
The tissue was stained with Harris haematoxylin and 
eosin. 

In normal wound healing clotted blood covered the en- 
tire wound area. The epidermal cells proliferated across 
the wound area. The epidermal cells organized into an 
epidermis and secreted new cuticular material. The new 
cuticular material thickened and assumed the character- 
istics of the surrounding cuticle. 

The position, curvature and thickness of the integu- 
mental transplant did not appear to have an affect on the 
rejection of the donor tissue or its incorporation into the 
host integument. 

The donor tissue was not affected when the entire 
wound area was covered by clotted blood. Blood clots on 
the cut edges of the host and donor on the ventral surfaces 
adjacent to the cut edges of the donor did not affect the 
proliferation of the epidermal cells. Blood clotted over 
a large area on the ventral surface of the donor tissue 
interfered with proliferation of the epidermal cells. 

No visible differences were observed among the epi- 
dermal cells of the representatives of Blattidae, Gryllidae, 
Mantidae and Phasmidae used in this study. 

The new cuticle may actually fuse into the endocuticle 
of the donor and host, or it may be added as a thin layer 
and not incorporated into the endocuticle. 

Microfilm $2.75; Xerox $3.00. 47 pages. 


AN EXPERIMENTAL AND DESCRIPTIVE 
STUDY OF CHROMOSOME ELIMINATION 
IN MIASTOR SP. (CECIDOMYIDAE: DIPTERA). 


(L. C. Card No. Mic 61-869) 


Robert Bruce Nicklas, Ph.D. 
Columbia University, 1958 


A reinvestigation of the descriptive cytology of Miastor 
sp. shows that most of the chromosomes eliminated from 
the future somatic nuclei are definitely not homologous 
with the somatic chromosomes. A cytological study of 
normal and centrifuged embryos shows beyond doubt that 
the errant feature of the chromosomes eliminated is a 
failure in the production of the normal mid-anaphase ten- 
sion. Interlocking or sticking of daughter chromatid ends 
is only rarely if ever responsible for chromosome elimi- 
nation in the Cecidomyidae. Quantitative Feulgen cyto- 
photometry indicates that DNA synthesis is normal just 
prior to chromosome elimination. Qualitative cyto- 
chemistry of proteins, RNA, and polysaccharides reveals 
no detectable involvement of these substances in chromo- 
some elimination. The relation of cytoplasmic factors to 
chromosome elimination was investigated by centrifuga- 
tion of embryos. The results provide support for the hy- 
pothesis that in the cecidomyids chromosome elimination 
is an autonomous act of the chromosomes -- it can be 
prevented but not initiated by cytoplasmic factors. Nucle- 
ocytoplasmic interaction therefore will account for the 
limitation of elimination to only the future somatic nuclei, 
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by permitting normal division of the primordial germ- 
cell chromosomes. 
Microfilm $2.75; Xerox $4.40. 81 pages. 


HORMONE INHIBITION BY EXTRACTS OF 
LITHOSPERMUM RUDERALE: 

A. ITS IN VITRO INHIBITION OF OXYTOCIN 
AND ITS IN VIVO EFFECTS ON THE 
POSTERIOR PITUITARY OF THE 
WHITE LEGHORN HEN. 

B. ITS ACTION ON INHIBITION OF 
EGG-LAYING IN THE HEN. 


(L. C. Card No. Mic 60-6313) 


Daniel Eugene Overack, Ph.D. 
Indiana University, 1960 





The in vitro inhibition of oxytocin in conjunction with 
the suggested role of oxytocin as one of the hypothalamico- 
pituitary mediators has led to a series of experiments to 
test the in vivo effects of Lithospermum ruderale on the 
posterior pituitary of the laying hen. 

The fowl blood pressure depressant action of oxytocin 
was used to determine the in vitro oxytocic inhibitory 
qualities of extracts of lithosperm. The comparative in- 
hibitory effects of overground and rhizome extracts indi- 
cated that the rhizome preparations were more potent in 
their inhibition than the overground parts. As little as 
0.1 mg. of the rhizome preparation gave significant inhi- 
bition of the fowl oxytocin depression phenomenon. In no 
instance did overground preparations exhibit this potency. 

Tests for the stability of lithosperm preparations after 
storage indicated that if precautions were taken during 
extraction and if the materials were stored carefully, 
stable extract powders were produced. The results at- 
tested to the retention of potency of the extract powders 
after six to seven months of storage. 

The inhibitory effects of lithosperm preparations were 
compared by the fowl depressor and the isolated rat uterus 
techniques. The data indicated that the two assays were 
remarkably alike in their reflection of the inhibitory 
properties of lithosperm on oxytocic action. At three of 
the four dosages, the results were almost identical; only 
the lowest dosage, 0.01 mg. of lithosperm, varied in the 
two tests. 

Tests of boiled preparations of lithosperm indicated 
the oxytocin inactivating properties of the plant to be heat 
labile. Statistically insignificant inhibition percentages of 
the boiled extracts attested to the heat liability hypothesis 
and gave further insight as to the physical nature of the 
inactivating principle. 

White Leghorn hens were used to determine the in vivo 
effects of lithosperm on the posterior pituitary and a. 
action on inhibition of egg-laying. The five-day injection 
of lithosperm into laying hens produced an inhibition of 
egg-laying and a reduction in oviduct weight. All litho- 
sperm levels tested, with one exception, also produced a 
marked increase in the oxytocic unit potencies of posterior 
pituitaries. The exception was the 5.0 mg. lithosperm 
treated group which did not exceed the 3.3 unit potency of 
the control. 








Microscopic examination of the slide preparations of 
the posterior pituitary bodies from the control and litho- 
sperm treated groups did not exhibit cytological differ- 
ences. The short period of treatment and low dosage 
levels were given as possible reasons to account for this 
lack of cytological change. 

Various investigators have suggested that the release 
of gonadotrophic hormones from the adenohypophysis is 
accomplished by a neurohumoral mediator via the hy- 
pophyseal portal vessels. That this mediator may be a 
posterior pituitary hormone was also suggested. In this 
study, the results of in vivo injection of lithosperm into 
hens has shown: (1) an increase in oxytocic potency of the 
posterior pituitary glands, (2) the inhibition of ovulation, 
and (3) a marked reduction in oviduct weight. It is sug- 
gested, therefore, that these events indicate the possibility 
of oxytocin as being the hypothalamico-adenohypophyseal 
neurohumoral mediator for the release of gonadotrophins 
from the adenohypophysis of the hen. 

Microfilm $2.75; Xerox $3.00. 55 pages. 
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This paper discusses the origin, development, and 
Pleistocene paleogeography of the thirteen species and 
subspecies of crayfishes belonging to the section limosus 
(Genus Orconectes) in eastern United States. The present 
inferential study is based upon 16,000 collections made 
over a period of twenty-five years. 

Freshwater crayfishes of the Family Astacidae origi- 
nated in Asia in the Cretaceous period and migrated 
across the Bering connective to North America. The Sub- 
family Cambarinae developed in Mexico in early Tertiary 
time, and the genus Orconectes had its origin in the 
Ozarkian Highlands in the late Miocene. 

The limosus stock developed in the Ozarks in the Oli- 
gocene or Pliocene epoch. Pre-Pleistocene limosus stock 
developed into two types. The limosus stock of the Teays 
River drainage had divergent tips on the gonopods. The 
tips of the gonopods of the rafinesquei stock of the Cum- 
berland Plateau were recurved. 

The limosus stock in the Teays River drainage was 
segmented by invading lobes of Pleistocene ice. The 
species O. limosus developed from a segment isolated in 
the upper post-Kansan Ohio River. QO. sloani developed 
from a segment preserved in the southern Indiana re- 
entrant, and O. indianensis was a lower Teays species 
surviving the Kansan and Illinoian ice within the Indiana 
re-entrant. 

The surface stock on the Cumberland Plateau was 
isolated by sedimentation which changed the conditions in 
the lower courses of streams. Rise and dispersal of the 
propinquus and rusticus groups reduced the rafinesquei 
crayfishes to relicts. 

Hypogeal species under the Cumberland Plateau de- 
veloped inthe late Pliocene and have subspeciated following 
isolation imposed by entrenchment ofthe surface drainage. 











The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





3570 ZOOLOGY 





The Dllinoian ice sheet reversed the Yarmouth Ohio 
River (New Martinsville River of Stout and Lamb) and 
flushed vestigial populations of O. limosus through gaps 
in the Appalachian barrier. Subsequent dispersal of 
O. propinquus and the Sangamon development of O. pro- 
pinquus sanborni destroyed relicts of O. limosus in the 
interior drainage. Since Sangamon time O. limosus has 
spread from the drainage of Chesapeake Bay to the Dela- 
ware River and the lower Hudson Valley. O. sloani is 
distributed in southeastern Indiana and southwestern Ohio. 
QO. indianensis occurs in streams in southwestern Indiana. 
O. harrisonii is limited to the Big River drainage in 
southeastern Missouri. Five species are isolated in small 
surface streams in western Kentucky and Tennessee. 
Four subspecies of blind crayfish, Orconectes pellucidus, 
occur in caves under the Cumberland Plateau. 

Microfilm $2.75; Xerox $4.40. 81 pages. 
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Amphibian metamorphosis is controlled by the thyroid 
and anterior pituitary glands. The thyroid hormones ap- 
parently have a direct role in metamorphosis whereas 
the anterior pituitary elaborates a hormone or hormones 
which stimulate the thyroid glands. Certain populations 
of Ambystoma tigrinum from the montane zone of the 
Front Range of Colorado are neotenous. Because this 
neoteny is found in lakes at a relatively high altitude, 
various environmental factors have been suggested as the 
cause. However, very little is known about the physiology 
of the thyroid glands of these animals. Therefore a study 
was made of the abilities of the thyroid glands of larvae 
from such a population to absorb and incorporate radio- 
iodine into organic compounds. Comparative studies were 
made on metamorphosing forms from the same popula- 
tion and on adults from a plains zone population. 

Larvae which were placed in a solution of NaI’*’ ab- 
sorbed and concentrated in their thyroid glands an average 
of 0.03 per cent of the available dose of I'*? after a 24 
hour period. Other larvae were injected with various 
dosages of Nal’ *? and the radioactivity in their glands was 
assayed after a 36 or 48 hour exposure. The average up- 
take was three to five per cent. Adult animals were able 
to concentrate about five per cent in their thyroids after 
36 hours. Metamorphosing forms concentrated about 
twenty per cent of the dose in 36 hours. In each group 
there was a rather large range of per cent uptake of I*** 
in the individuals used. The difference in average per 
cent uptake of I'** between the larvae and the adults was 
not significant; the difference in average per cent uptake 
of I'*? between the metamorphosing forms and the other 
two stages was significant. 








Thyroid glands from all three stages were homogenized, 
hydrolyzed, and chromatographed. Both ion exchange 
resin and paper chromatography indicated that the larvae 
produced monoiodotyrosine and diiodotyrosine but no de- 
tectable thyroxine; paper chromatography showed the 
same results for the adults. In the metamorphosing forms 
a small amount of thyroxine was found in addition to the 
other two iodinated amino acids. In all stages, diiodo- 
tyrosine was the most abundant iodinated compound. 

This investigation suggests that the thyroid glands of 
the larvae and the adults are in a state of low activity, 
and the glands of the metamorphosing forms are in a 
state of higher activity. The observation that there is a 
large amount of diiodotyrosine and very little, if any, 
thyroxine suggests that there might be a defect in the en- 
zyme system responsible for the condensation of diiodo- 
tyrosine to thyroxine. 

Microfilm $2.75; Xerox $3.80. 69 pages. 


STUDIES ON THE REPRODUCTION 
OF THE AMPHINEURAN MOLLUSK 
CRYPTOCHITON STELLERI (MIDDENDORFF). 


(L. C. Card No. Mic 61-1257) 


John Shepard Tucker, Ph.D. 
Stanford University, 1961 


Cryptochiton stelleri, a large browsing herbivore, is 
found from the lower intertidal region to depths of sixty 
feet or more. Its geographic distribution is from Hok- 
kaido, Japan, north to Alaska and south to the Channel 
Islands. Individuals were collected monthly at Pescadero 
Point, Monterey County, California, from January, 1957, 
through June, 1959. 

In this study the gonad index (gonad volume/total 
weight X 100) was used to indicate change in the reproduc- 
tive organs during the annual cycle. Rapid gametogenesis 
commences in the males during October, and in the fe- 
males during November. During this autumn enlargement 
of the gonads the monthly samples showed an increasing 
range of gonad index values. The largest gonad indexes 
were found during January and February. In 1957, 1958, 
and 1959, the local population of Cryptochiton at Pesca- 
dero Point spawned during the latter part of April and May. 
At this time the gonad indexes dropped rapidly to minimal 
values with a narrow range. 

During the post-spawn period, from June through Oc- 
tober, the gonad indexes remained low. A slight increase 
in size was apparent toward fall which was caused by a 
slow proliferation of immature gametes. The rate of pro- 
liferation greatly increased in October and November. 

The gonad in Cryptochiton is a singular tubular organ. 
The lumen is occupied by folds of tissue originating from 
the surface. Spermatogenesis occurs throughout the sur- 
face of the folds, while ovogenesis occurs only in the 
tissue at the surface of the ovary, between the folds. Ripe 
gonads are filled with gametes free in the lumen of the 
organ. Gametes are present in the gonads throughout the 
year. The maturing egg passes through a stage, charac- 
teristic of chitons, in which the cytoplasm is thrown into 
numerous lobes. When the cytoplasm takes its final 
spherical form the follicular membrane enclosing the egg 
is left as a “feathery” covering. 
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Lipid is the main reserve substance in the eggs. 

A graph made of the monthly per cent content of lipid in the 
ovary parallels a graph made of the gonad index. While 
the ovary increases in size 4.7 times from the spawned- 
out condition to the ripe condition, the ovary lipid in- 
creases 7.4 times. Testis lipid content remains relatively 
constant per unit weight of tissue and its increase in total 
quantity corresponds to the increase in testis size itself 
(7.2 times). 

Sperm are white in color and ripe eggs are green. 

The gonad tissue, exclusive of products, varies in color 
between yellow and red-orange. Ether extracts taken of 
ripe gonads, including the gametes were orange and gave 
absorption spectra indicating the presence of carotenoids. 
The green color of the ripe eggs was due to the formation 
of a complex between the carotenoids and a protein. 

The digestive gland showed no changes clearly corre- 
lated with the reproductive cycle except in lipid content. 
Analyses indicated that glycogen probably plays a minor 
role in the nutrition of the gonad, but the foot may serve 
as a source of glycogen during gametogenesis. Analyses 
of the protein and nucleic acid content of the gonads were 
also made during the reproductive cycle. 

No causal relationship was demonstrated between the 
stages in the reproductive cycle and various environ- 
mental factors, however, coincidence was observed in 
several cases. Microfilm $2.75; Xerox $5.80. 120 pages. 
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Very few studies have been made onthe general anatomy 
of individual species of fishes. Practically all of the ana- 
tomical studies appearing in the modern literature deal 





with a single organ system or with parts of an organ 
system. It is highly desirable that at least one species of 
each order be investigated in its entirety as a tool for 
basic taxonomic work. Furthermore, the great percomorph 
complex constiiutes an unwieldy systematic unit which has 
been considered a single order by some workers and as 

a group of many orders by others. There appears to be 
little hope of agreement until taxonomists have available 
detailed anatomical information to supplement the external 
characters upon which their conclusions have been drawn 
to a large extent. Therefore, general anatomical investi- 
gations of at least one representative of each of the major 
sub-percomorph taxa, whether they be orders, suborders, 
or families are much to be desired. The investigation of 
the anatomy of Melanostigma pammelas is a contribution 
toward this end. 

More than fifty specimens were utilized in the course 
of the study with eight individuals used in the preparation 
of serial sections. Eight or ten more were stained with 
alizarin for bone study and with toluidin blue for demon- 
strating the extent of chondrification of the skeleton. The 
remaining individuals were dissected carefully under the 
appropriate powers of a binocular dissecting microscope. 

Though considerable variation was found in all sys- 
tems, the description of the anatomical features presented 
is that most commonly encountered in the species. An at- 
tempt was made to present the descriptions in the simplest 
terms possible, and thirty-seven pages of illustrations 
were provided for added clarity. 

The zoarcids are almost exclusively benthic forms, 
with M. pammelas a noteworthy exception. It appears to 
be a bathypelagic species with affinities for cold water as 
it has been taken at much shallower depths off the coast 
of Alaska than in Monterey Bay. The investigation of the 
gross anatomy of the species provided a great mass of 
information in regard to a previously unworked form but 
revealed no unique deviations from the known anatomical 
details of related fishes. Its rather different external 
appearance belies what has proved to be a not unusual in- 
ternal organization when compared with some of the more 
typically “fish-like” percomorphs. 

Microfilm $3.45; Xerox $12.15. 267 pages. 
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